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i mm i ] t ssttim® t » 

mffi.ttbm&K&tmzit. wkehmhrjitir 

a? i coM-y vm<7)i>\-mmz>j?%< t i>-®mi^'&m 

m i omtrnt tnm-th tmwj: < 1 1 -mis* 
mm^ti»2ff)mmmssiu wewiwc 

■y Ktfl k » 2 <0 A . y HIBffi k 3 L&lfUlESi 1 
aWk * 2 cOfttfgRtt k 3 U * WKtztiteth Z k iz X 

i mm 2] siwvf nmcD-mmamm mm 

a. 

[18*83 3 ®tt««^tlS^^<ki;-@ 
BrH^aatBS* &m 1 wflMasmtSK LfcSS 1 co 
Jtv 7-XB^Kt£SLT£l>ff*iI2tie 

izmtz'j?%< k tH8Brii*a^£^*3s2*>tt 
a. 

[ ltft« 5 ] DDK»K(cRfrt:4»fr < k t» -fflBrti* 

•y T-xi§?izimLx%z>tm®4tzim 
m i tienowtt^Haais. 

[ 111**7 ] 1 «»«»*fti^< k t A u A 1 
££ s T i COV ^ft>T£> * m*Jg 6 fciBtt*)»tt £85 

[ HHPS 8 ] MS 2 atttt*ttti2!r& < k t a g <r> 

v vf it^-c-i) * mm e iztmm&mw&mw.. 
imtm ] m 1 K«s±tcst 1 <o««s»* 

[ mm io] mi 2 a«&ffi#ti 

[M**ll] &»i'>-&<ki>N i % Au. Au- 
Sn. Au-Sn-fii2t0^jak(7)^, Au-Pt. A 
u-Pt-fl&O&Sk Pb-S n^ffltfnvfft 

[M$g 1 2 ] WttSSftSTOfft 1 K«Sk 

4-&< k t-iffi«*ii«»£ir*-ftJB i omtmo 

mz. m?m l cOfttf&tt^^^jt^&^Oll 1 <7) 



US. 

[ii^js 13] as 1 oaaftHih^^-yti. w&n& 
; mm 1 4 ] ^^mm^mmmM tmin 

A'-y H«awiait. ISl(7)tg^3l5«^gFJ!lSr±s , )l.^ 
^2«80Wlib V_y^RttfclW»B 1 fcKtt«>» 
flMfcgS. 

[ mm 15] s?2 cogrjiiiih^ - yi* . ^$<Dtg 

[If ^11 16] mi StfSS 2 COM' y hto. m 1 at* 
*2«l*tt«mt4JRE#K:J: 9ffl5K»«Lfclll*JH 1 

fciBtt*>»tt«n»»s. 

[ If *JS 17] 1 oco5W4*ffl«t^2r^-^ < k t- 

[fS^fl 18] arte < k (>S<ffiR&t^EIIHHR(ctt 
Wc^< k t,-fflBf(±^RlK»**1-S» 1 St/^2 

i mm 19] m 3 cvtmumt-m zttsh cox-h 
mmi sizimnm&mmmmw. 

imm2 0 ] &miiA u-Sn, Au-Sn -ffiW 
^JRkco^. Au-Pt, Au-Pt-ffico^JSkco 

Pb-s n^ea<?Dv^ii*»T*)i.iii*ja 1 9 tie 

[ I8*a 2 2 ] EEOUbCMtttS k 

fs##mffi. m^nmRtsm 1 co^'-y H««g^^ 

fc^*r< k t>-BJ5rt±^i^ia!S:*-f 1 OfiMRfflJW 

k. Bliieil]S5S«±T-Biilemi<7)M 0 y K«fi4:iW|-f* 
QBt^2cOM--y HUffiSrRttiiat. IuIEIh1SSS<S 
±T'B?lem 1 tO#ttS5«k JWrt- &fflSfc^=Sr< k t- 

k . Mie» l <nn -, YW&t*2 W v KSffik* 3 1& 
Smiles 1 c7)#«a5«k^2co#«gi5Wk'3 

[!f£3S2 3 ] H*Si»2^<v HUS 

^ 5 Lftt^SS 1 k » 2 C0R^IS5« t'olZ® 

^th-nmmsMX'hhmm 2 2 

ift^ScoSiS^a. 
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l5Ia3H^aM^#^$:ll^•rl»IIls§a«i:*^^ , ). n 

±t'miem 1 w< 7 KTOk Wfl1-4ta*fc:SS2<y)A.y 
HWi*»(t, ttiBBKAA-y H|lt|2«rt7 F« 

itdt4^taa6L7ta4«»«a5«S:iiiftL, set 

1SIBB3ftl5»4<OW«g»r^5L55:ffli:fc:»# N Jfih 

[ft t&A 2 6 ] 5Ht«iii»*^ Kttltfc* 1 «V < -y H 
fctB$<93¥tt5l®?&&a. 

[IM2 7 ] 0B83fi«t:»ttfe*2 F«@0 

«tT4*»«JS2 4Kgett<o»tt«iBiiasi. 

[ M$g 2 8 ] BftStiUclftttfc* 2 cDA y Ft&a 
3*>. il^t»4^)«^«{c8M«LTt^1WE»2 

[ n$3 2 9] mi 2 OA -y h*m » 3 2Mf 
4Ciei{co3¥tt«ffi^S. 

[ 30] * i *»t ? K«fi±Kas i o&gaw 

n*)S 2 4 een^vttiiHim. 
[w*js 31] mi 2 «ojsa»»*«i£s?;ft s 
is^js 3 o (c§e8o»tt$aitt£5. 

[1»*3S3 2] &Jgte^&<i:i>Ni , Au> Au- 
Sn, Au-Sn-ffi<yO^JgtcO^, Au-Pt, A 
u-Pt-ffi<D&Jgfc<9-£&, Pb-Sn^EHWfii 

i 3 3 ] ^tt^ffijs*^isfttt«@ t mm 

it* 1 ) & 3 waflfflLk' V - v £ S It llJjBB 2 

4fcEao5wtaiBS8a6a. 

0£4 tfOSa&HLity^-y£RttfciS*«2 4 tcK»<y) 

[ n*ia 3 5 ] i oopMiSMf^ £ i oojmw- 



fell** 2 4 tle«!<03¥tt^B5^^a. 
[11*313 6 ] LETT'S 1 OA, F1iefttflS2tf> 

fcHWOH 2 4 tciEttaatt«i5tt£X. 
[ffl*«3 7 ] E«£*Ltfc»ft#1gffifc 

t^«ffiSrl6tt*XSt . !WieiHl»S«LhTS 1 «/t 
•y H«Si:i*|6|i-4tiat:St2»A, K««£Iftlt*X 

ffii£m&Lt:m4<nmt$m*m*jmk. set 

TBWeSl »A 7 HHSkm2<0A'.y Lfttf 

i^es3«flMj^fcffi4<o«Mje8Wk'a tt 

jtfiXgfc, «8frt&Xg££tfPM4£ffi«3§aol! 
[000 1] 

[0002] 

tt«ffl«ga=5:k<0ffiffl^p a pC0/|Na-(l:^*ffl^€^S 
[0003] Z0jtm*m&tliiMz* y\'y^-x4> 

H&fcimW** < & 9 . /MWWctttffli # k Wfcft 

[0004] -*c:<orafi*)B*-rs#at L-c^m 1 

6-6 1 77 8 -§-^$8 KlSi! £ tLttmtfft btlX^ 

[0005] HSC^-fJ: p(Cfi£3lW0»1tSffi«aia 
»ttIIBf6 0CAy76 1 Srfgtt. A'-y^r- 

aeitib-r 6 c k ^ x *) 'memt&wmm&n&nm 

[0006] 

Lfci 3 . ta!*<0J: o (cMt«BifiR76 0 tcyN'yr 

6 1 S R(t A .y ^r- x 6 2 (C 7 x X ?*7 V US L*}± 

Si5«6 Stcj; DiMmjhf iflBBTtt. Sik^CA,^ 

-x6 2v>t&-tfmz vt\&w&h*mm&t>*ft 

•yy-v6 2cO±^§*W±^< : 5:2»Ct*^, Ztl 
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&±nmwmm?*> h t ^ o mm* # lx v ^ . 
-r t * 5 T'i= . 5Mt*asiaiH t tf>»ttta^>ffl«)c s p 

(Chip Size Package) §3<D3ltt^®iftgaLRtf *«D 
[0008] 

[0009] *»H^B^jg i (cenofBfflfct. E«S 
«£t3##mffikRltt§m«§k3$l *V*-y KtKRIt 

KMIttff&Zftlia't? K«S^JMMWC*Wr< k t 

wttULttn i «w«amk»m^*fiiai(c^fir< 1 1, 

tt$ttk|l2^##gOTk3 L*«Sfc»£t*£fcfc: 
£± 0 k II]SS»£<7)* £ $ tfefclf LivJn 

mtii z t tf%^KMm^& £ tmt & z t . 
«MRSttt«t mftmmm?zmmtsztiz± <m 

3£Bfi U s SH«tt:flHTJtWtt*iii»SgB S- ft* <I k #T 

[ooio] ^wmmm, 2 icisRoftBJu .si© 

Miwati&K-t&z t #x- mmsmms. 
tfimsmzi. vm&kmLZ&zt lx tcv^ao 
mm tikWB»T*tiL&fflB.+h zbizx 0 . if mm 

[0011] *«W5lt*3H3(ciett<0«Wi. 3*tt$ 
Bnft**fc:IWtfc^fc< k iHffl»tt*aR»£*-f & 
$ 1 OfttfgBtftCfgi! Lfc JB 1 y H QSti . ^ttiS 

Bs^a^T-^Jsg^t^ Lxtcht^o mm *r l 
t«9. ztiizxvT-zs&nzmmzti&mvffim 
*&<thzt tfx-z btzfr . «aiitfEm««*mms6 
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^t-mttSr^fi-rS £ k fc J: 0 . f?m<*t&r«&ktc J: h 
W%Z1&Z 9 tc < < -f & i k ifi? # i> fc ^ -5 fl?JflSMfc&< 

[00123 *^©fi^)S4(ciett^Hs«. m2(r> 
zti&mnmmz&Kt&zttfxz wt«r 

^S«^aT-XT"l|fi$r^WI»CktcJ; 9. S?« 

t'i,z£m®z&z t )iz<<i-i>zttfx'$i 
[0013] *3%wnmm%5izimcD%.mi. mm 

«MjtatWt:SaiKLTV^JB2<0^-y HVffitt. T-^JS 

r-^«^c^$ix&a^ffi«^jA< ti z k ^t- 
mttfE.m&mmn%)mz£ vn&zm 
zttt lx i>fe^im<?>$m7-zx'Qmttftt& 
zt^zx"). tm%mn%Eizxmmzmzntz<< 

[ooi4] *%pn<om^m 6 izifficomiii .mis. 
x/m 2 cvftvtum±&mx'fo & tv^«i***Lt*j 

[0015] *m&m^7tz§ffl0$mi. 

^<i:tAl. A1M< TiWvfftAvcfe&k^ 

^c«fig. sit tntru^xx-n^z vmt h z 
k tfx-% h k v^ a f^ffla**n#^ni. . 

[0016] *JM^iS*«8R:iea<0fKHtt. ^2© 
MtMmMrt: < k t W . A g <n\ ^tifi>X' h h k v \$ 

m&tttixm. ztiiz±<omm®.tmmizmt 
[0017] «B| W ff$)| 9 izimwmm .mico 

IWEtS^-r 4 - k tfX'* h k ffffl«**»#^fi 

[0018] *w%v>mm. i o (ceaaftifltt. ^ i 

SV* 2 <7)^a«(i#JlT'A S k ^ a UT 13 

ftit-f S i k 4 k v ^5 t=ix& . 

[0019] *%Bj^i»*Ji 1 1 iztmoftmt. &m 

ttNi, Au, Au-Sn. Au-Sn-fl 
<7)^JSk©-&^. Au-Pt. Au-Pt-fffic7)^k 
O^A. Pb-Sn^EOO-m^t-ASkl/^lS^ 

JOSWfcSte. *t±-fl»ck(cJ: , y. rllStt^k'offl 
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[0020] *mwmm i 2 (cie^^i. mt 
aawsrirt & 1 oiwawtteorafc . mesi 1 

«H»8a»*±«)i3tA«l(S 1 <08BBHljb V-V *R 
itfckoaatoJcfcffl/CtJ 1 ), £*iKJ:"3*l«IM)e» 

T 1 FmcSBtf-fctttail 1 <oa»ffljh^ 

tB«»*W)Hja«ic»aEi„ M£*iinfc»?kigii 
tt jtttfc»*> & z t tfx-z h k v > a ftffl 

[0021] *x,w<r>m& 1 3tiai«)»«4. « 1 
vmm.±; w - yimmmmmm < mmnisi & 

0 » 1 wftttaw^aa* lt m 1 a/mntto - >-t 

«At* k - «v^«W»4>JKv\aWJ>fc«X-r« i k fcJ: 

k suites. swtfiiiftai^wffiKiiiSrflWJi-si 

k & k \ O flsfflSMW*»^*i« . 
[0022] *Wmm%T%. 1 4 fclEtt^gtoL »tt 

1 <0««MBW<ioai«l«:iI:»6fe«<OffI2 OSOMib't? 
-^£t£W-fck^afltj££lrLT*59, i^ciOSl 

Ltzktx i>mmimmi,z®m-&mzm 1 osssGLit 

&< t Z k rt*-e# 1. k n a ^fflSdm^fS . 
[0023] *&Hjitf>iB*« 1 5 tieawisiwi. 1112 

Z&<Ltzi>(r>X'hhk^om&LttLXii*) , itifc 
J: OSS 1 O^Om^LTS^^IMit^-y 
k - m^ftfi^fo^MZT&X-thZk lz 

«t oaoHA*— a juffl^a;^ ti, n&m < rawest 

zk^mtx-z. m&m&m?nmi%M£m\? h 
z t tfx-z hk^o m%)&fimL>tih . 

[0024] 4&W>tt&ll 1 6 KE»*>»5»i. * 1 

mzxmmzmmuck^oftmiiixti*). zti 

izi *) m&%JimX'Wyz%£?& Z k 5 k k t 
lz . StettflStf&WSBte'C* £ jg LT n & fc 

[0025] 1 7 tEttO«HWi. 1 o 



h 1 r><m 1 <0*MfeS«t J: 9ffl*« *ft $> 

mzmib&zktfxz&kmzikmmmttmzm 

[0026] *»^0I1WSB 1 8 (Cie«^BJ{±. 
< k (>SVnQUflilRStR(cft(t^Sr< k t>-«Bf 

«r»3<o»»awTft«at^±ufek l 

ttiO. ^ntcJ; l 9m20#ttg|l«c7)^ii^&5'(-« 
^kSNSlL. mit£T-Ai%FFk-f&Zklz£*)T-A 

<n%m , R5gfcthzkti i T%htz#>. 
hzktfxi hkmz. m2m^.m^mm^m 
3 nmrnnxtm, m±tiz t iz ± o ftihtt^^^ 

tb&ZktfX'Z&tzlb. mm&. WAttt0Lk3-£4£ 
[0027] *»HBOM^ 1 9 «E»*>»gWi. S3 

fco, ztiiz£m2<7)mim<v*ims&£m3<m 

WCtSlWCgStS k fttltih-TS i k s 
fcA. 1*«»«k^SS^*««Wt««L, Bfistt. 
BAtt2r[S]±§itl.Ck* ? T*# 5 k ^d^fflS&^'#4> 

[0028] *^B^«iS^lS 2 o £%mr#mt. &x 

tiAu-Sn, Au - S n-flfeO&JRk Au- 
Pt. Au-Pt-ffi^JRk<0^. Pb-Sn^Ba 

co^•ri^^•c'^bl 1 kv^afllB!^$r^rLt^J , ), 

tSikfciOSSt^ %±i-&ZktfT£. MM 

mk'mmwmKW&mm : Si%m<%t>tiz, k^ 
[0029] *%p%<n>m*%2 1 tzimmmi. hiss 

»*Lfc»tt«iBaa6aiiifeit* k ^ a 
[0030] **HB«iB*Ji2 2 izimnwm. sm 

S6LhfcBft««likR«SS«ffikai^<-y H«ffit 

mtt-r&minftVi&ttzBfSL-tzxmk. mm 
mz>?\-&mmzmiz>i.nk. m^mLtx-w-i^-j 
F«ffi k »i6j-r h &mzm 2 <r» •, mm & a*t s 

k , HSSS^iT-B 1 OtWKSWk tiHfc^fc 
4lSk. HmSkS2c7)VN'7 HmSk'a u 
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jWWBNISHt.4 i k i^v vfctf>, *MffF£*fi*t S k 
til. 

(oo3i] 2 3 ciesso^Hjii, m i 

W<7 K«ffiklB2<7)/-?y Kttiif d L&tfSKOW'tt 
«tfkS2«o»«aJHfc*3 L£8£-f **ffittJREE»-C 

[0032] *mwm%m 2 4 izifflmmti. em 
mmmmmtmmmmbmi vmmm 
vxzmmwfemb. w&$mmm?zmm-?i 
mmmbfrb**). vmmmfcmTbmmm&m 
a*. mm&±x-miwv vmstimthwuz 

•y Hi««st4; b iz£ omm^zimti b mz 

SWfcERU @S&»S±T'm30#^gWk*tl6]-ri. 

4m#mbo Ltasctf^. ItiLUlfcUdflMi 
*#$«^UvhSoCSPS!o8§ilT\ 

[0033] #*5k0»#Jl 2 5 tcBtt^Wi - 5114 

SltofcSNSU »i]^fCixSrr-xkt£Ckt<J: , )m 

mfcth z b tfx-% it» o^mmtfi^tytih . 

[0034] *»HJfc>iB*JI 2 6 KiEOeoSMHUL Wtt 
7fcS*LT$rak^3«JS£*il/C*J'), ZtLlzJ:*) 

tzr-zzn&zbtfx-z , wtz^mtthzbifix' 

thb^o ttm&i&ifift hill. 

[0035] *wmmm. 2 1 izimnwm. m 



tiM*^fc«aWfc:«tt L . W £ tXZtii 7-x btl 
Zblz£>om%mz%feUz7-A$:mzbtfX'$& 
tdto . fctt £ SSft-t £ i k *<T' £ £ k o 3 fflBS**# 

[0036] if-w^m^m 2 8 tia8W)«BBti. mn 

LT&l>k^fM£#LT:fe9. liiKJiOT-^ 
SetffiWS - k **C & SfcMBRWK^je Uz T-x 
mi Z b tfXZ . #ttSr£5&ffc:1-3> i krt*-C*# i> k ^ 

[0037] xz&tywmxm 2 9 izim^m. m 1 

miW. 2 <r» < -y K1EB , IB 3 at^JB 4 «*M«mtd3RE 
*tcJ;0ffli:^aL^kv^3t8)ffi^WLTfc , y> Zh 

izx 0 «mir*i6Tiiiit:»^-r * ; k * { x-# 4 1 1 1 

[0038] *^BJc7)fl*ii 3 0 KKe^agju. 9 1 

mm 2 <F» t -y F«ft±fc* 1 <7)t§aa5« «• S^Jt k V > 
^ffi^^LTfc 1 ). iittJ: l 5SSiat«B2cO/'?-yH 

n®z®mzfr->mmiz%£t 5 ^ k ^t-^ s k ^ 3 ^ 

[0039] *^Bjcy)f|^Jl 3 1 izimco&mi. % 1 

izx v&mtim-tizktzx omzmz. %±tz> 

ZbtfX'Zhb^o ftjmSktfi% t>ti& . 
[0040] *5«H < ojr*Ji3 2 fcie«^^ B Jti. 
ti^=Sr< k tN i , Au. Au-Sn, Au-Sn-flU 
<n±Wib<r>^^ Au-Pt, Au -Pt -ffficO^IRk 
CO£<k. Pb-Sn¥fflWvfft#T*4kV^lflS£ 

itit-r-i.ck* { -c'^. mmtczom 
m-izmttzwrnrnmrnmhixh b^o 

[004 1 ] *^Hjcoif*I| 3 3 tCie^cO^BJfti. 3¥14 
*ffi«3TP<0»S««S k a»t 4^3 cr>fttf.&ttcr>m 
K, » 3 <0«M«^W^*jtfe£7t«><0* 3088611. 
ik/^-ySrtgtt^k^dflt^Sr^rUTfc 1 ), CiitiJ; 
9 IB 3 WtM«»tt* t «-&^)llieft t i 0 »H«!Bt* -s 
TSSBSLJtk LTt»fttt«tiC«»t*1?fc:»3<offi 

m.<?>%QLZ%<tz b tfx-z h b ^oimwmm 
til. 

[0042] *^HJ^Ii*« 3 4 KlMKO&HJftL ®fi 

*Bis«^<o»s«aek»i<o^-j'HtBffi<»3iat, $ 

-vzwLWzb^mtfLttLxa*). zmzx^mi 
mm>m<&^nmmz * r> %m.mz% -> x m 
uzb lx i>m#&mztm?imizm4<nmm± 
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£Mfc£&< ?Z b A*T'£ h b ^Sftjm&tfnbtih. 

[0043] ^momim 3 5 fctfflcomiit. i o 

OWtiaffiifc***: 1 o<0ji^-f 3 w»«a»f K J: 

[0044] *«HJ!*>»*JB 3 6 fclStt*>«»i. i*E 
TCSB 1 tfV t 7 H fBfi&tfSB 2 *v ■? . y F «ffi £5 U SB 
3&tfJM«##mfif'3LS:ffl5fc:B£, tlitt^ 
<0E*fcfc«SE i 0 fi< b W o ffifS,*^ IX H 0 . 
ZtitzX 0 fcfi^EflT-Ctfitf 4fcAfli8& 

IT i^EUUiKflE^XrfM-f , ttttattf*9HII^ 

win. ; fc m^tifr. ftffit&z&m-h tmzwm 

[0045] «BJo||*Il3 7 tiatt«»H*±. E« 

mwi±^mm^mmtm^mmtm i mm* 
hunt. mETt-m^N^y F©ii:fS2^-y h« 

ffiifa L2tt^3<9##&ttfcSM^fttta5ffi:"d L5r 

sjwis^lvvj^c s pmcr>mmx\ ms.TX'% 

[0046] 

mmwrnm izm^x. *mnowi$m i - 1 6 . is 

~2 3fcovvtKHfrf4. 

[ 0 0 4 7 ] 0 1 (i*^S6i0^« 1 fcfcttS5¥tt*iSift 

[00 4 8] 01 fc&^T. HiE«a«, 2tij3ffi# 
ttffi. 3{iRlf^«ffi, 4tiE*»RlfcRWsailtf> 
^ y 5 tiE«a« 1 fcRttfcS 1 cDftMKSPtt. 

6 US 1 <7)#ttSB« 5 (ZttttfcTSm . 7 ti» 1 cogg 

i*>»8*». lomnssais. iiu»2«/<»fi 

€L 1 2«m2<O^Kg|!W, 1 3ti»2<0»*5«tfl2 

krw- j^renwi . 1 4 mus&ffis i o izmnzm 3 <?) 
aaaHjt/v-y. 1 5iis*2*vt-y kus&i iKR(t 
fc»2 wstgsw. 1 6«[ggs*« i o tcRttitw m 



^gtf. 1 7«*ilg§g|i6. 13«:£it-r4fc*>*>£30) 
SNKflW. 18HEB»R10fcRltfc31#*«, 19 

aaiHEfi i o fcRttfcWKgn-caft. 

[ 0 0 4 9 ] fcfe, 0 1 UHftOJBS 1 *>»JS£*3W 

[0050] *»h^j, i mm&Rvztiiz 
mt&m&mi ommmz, t i,-wm 

13^-T4fttt»ff5. 1 2£KRU 

0, ajkfcj£Tt±8^»»5. 1 2^il^gP6, 1 3 
*«BBft«SS-CftSfc»rtE*«±* < 'i-r, ^OT5. 1 

2 i b ^Mm^ z i&m-i Z 

«jW(WLvvJ4I<oc s PS^?¥tt^ffiiSgB^mB!cT' 
# S i ic^K t OTft 5 . 
[0051 ] OTt*«tW=5:S!JiXS{:o^tRB^t 

S. 

[0052] L i TaOs^t'^^^S^xy^Em 

?m%b'iz£<om%mm<?>£mmmf8.L, ^uuitc 

S5fttt«S2 . RW§l«ffi3 . SI 1 tfOA'-y K«fi4 . 
SI56^^-ri)l*ttgi5tt5. *l<oaaBHLil:^-V7. 

s 2 ^aaftfiif ^ - v 8 & . 

[ 0 0 5 3 ] $ btz . m 1 WN°'y H«@4 . ^< fc t> 

-e^fa^ii^s 6 5- w-r & twiM- 5 . m i cotismm 

9 v yytcfffyfimzi. OAu-pt-Cu %t'fr$>% 

i co»aaw*9 sstt. m i h«S4 . 
< t <> -sF^a^a^iEii 6 * *-r 4 s^aiff 5 . m i « 

[ 0 0 5 4 ] Em« 1 ±fcRltfc«#R*ffi 
2 . Sltfs«ffi 3 . m 1 WA'7 h'tl40T»]Mt 

1. ^«liA 1 1 XW» A 1 t ffi«9&Jg(7) 

[ 0 0 5 5 ] m 1 <0SS««»9tt4«*fflv^ 

cntiinjR-ricikfcj: yg^zmmum-t&z 

b tfX'Z h tcibX'h *) . Au-Pt-Cu W^lCA u - 
Sru Au -Sn-flhco^ai:^^. Au-Pt, A 
u-Pt-(fe^gt(^i. Pb • Sn#BB. Xt±C 

i\b<r>m.-&m%b'zmmxi,mmmmhxm^x 

[00 56] {a]i.tfBaO-A 1 2 0 3 -S i Oj, 
3k<D*7Z y7iM.<,Z^ BaO-SiOi-PbO^ 
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ft£. Witf FftZOUmiCi. Ois-h 
L. JSr5£*#fc4B9&*«l 6£tStt. 9 0 O'CT'fcM 

Ltimfrtmtmu *2w*v vmmi 1 . 

•f ) . mntSl 8&£OEtt*Rfrt:l!!IH&Kl 0* 
[00 57] JXK, ff2^7Klil 1. *l«5r<i:t> 

-firora^aaai 1 3 ^thm2 o^xm 1 2 . « 

3WfiSl)ll±>'N c ^-yi4<7)±(CN i . Au, Pb • s 
*88ttU 5£JBJ$U MS2WC-y H««l 1 . 

t fc-BBri^rcias; 1 3 **tim2ammt 1 

[0058] ES&StSl O^fflfKtiBaO-A 1 

2 0 3 - S i OjI^LTCC ( LowTemperature Cofir 
ed Ceraric) jR-b^Sv^JSW-CA 1 2 0 3 &£:'£l 6 

[ 0 0 5 9 ] A 1 t 0 8 «rfcr«)«««lW4»fifrfflV«; 

[00 6 0] &i>. »2W»tt»|ifl 5fcLT(i*ft«: 

•f Si ttfX'tht&X'h D.Ni,Au.Pb-Sn 
EWKAu-Sn, Au-S n -ft!2<7)&Jgi A 
u-Pt, Au-Pt -ffiW^Rt <0^*#JBXJ±fi 

[006 1] EB8S«10(ifflBrLr*^«J«L 

[00623 4fc. OcoffUitTti. *7 

[ o o 6 3 ] mz. %htuz®&mw®.m?m£#t m 

fc» 1 Wt? Fttffi4fttf» 1 5 fc 

*^f*KK»tfc* 2<OA 7 FtSll ftt/SS 2 OflMftt 

w 1 2co(aa. ^ii^6ftiPF)i^sp 1 3<r>\mvm 

it. »lMPaOBE^Tl¥ELT5¥tt*piijft^m^ 
t0»2^^*<^iaiPB*0fStf5iaHi: L&tf£>. 3 5 
O'CT' 5 ^J0««a-ft L . % 1 O&gStt 9 mm 2 com 

mmi stm&thztizxnttfatimiw-y f 

tS4S^2Wt 7 HSS 1 1 . SSI 5ft 



[ 0 0 6 4 3 ZV) i 3 1= LX vx.^ttBxw<&mwm 
: ?m£mmi8.tz> zttfx-z & . 

[0065] ^-cof^. BfJgaTK£Cfl*.(ft'4 s^JS 
EKt'Zm^XmL. Pb • SntfWU&^gmtt 
««PJ*»4>«r&»3^)lftBMW«l 7Sr@KS«il 0CK 
ftfcflj 0 1 6 CKR U » 1 <0flMft*tt 5 O^FJi 

as 6 ft</m 2 orottm 1 2 o^a^as 1 3 * mm 
h t mz®&mwmiwzm±? hztizzr, ®mm 
mm? t disss® 1 0 com&vjz » s *%pi-» c s 

PS<03$ttfifflj&§gfi£*§£. 
[0066] &:BSf5 3 mt 1 7 tt, Wtt^ffi&« 
^*^*fc EBS«ft^*H*ft Lfc^x^«.SWW 

ttSEfts^a-^fcfljBrtsiatmBSS 1 0 tistt 

0 iiAgtf 1 6 KES U SI 1 <7)»«SI5W 5 <?)>Fii^ 

a 6 ftt; as 2 1 2 <wraagB5 1 3 s 

[ 0 0 6 7 ] *£ffrZ>JgJOi 1 "CJi^i^vRJBTW 

^WJfJWU ZcDfe-mtLX t>fr£b% 

0 ^SS(c J: 0 0 , K 0 *^hs (th.tf >>x^vK 
!B* t'cO±Wtt«T-*ftT# & ft 0 ^& v 

[0068] 5ie^®««^*^*ftz//x 

*©iRt-|.-i:* J T'^S„ -*-fb-r.?.M^ftO* i 2^ 
m J3ll*J f * ixtf flJBHH'e-fcft* & - 1 * J ^T'J> 

[ 0 0 6 9 ] fcfc'U 5Mt*iBift«^*^*XttigB3l 
[ 0 0 7 0 3 W,3<F>mm& 1 7T'^3S^356ft 

ix 1 3£fjjw&2risii. **<v9*iv*. mm. ep 

««hLT(iAu-S n. A u - S n - ffi><0#g h <7>£ 
^. Au-Pt. Au-Pt-mcr>-&mt<?)£&i?dZ 

mm&8mm%b'zm^x t>*tto&\ 

[ 0 0 7 1 3 si 1 -/ nm@4 1 m 2 <r» \- y Kme 1 

1 £SiS 1 9 ftt^SS 2 (OSSESm 1 5 LT 
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tmixmrnrnhzb iz± <ommnx b amtz 

zbtfx-Zl. 

[0 0 7 2] mim®.m5(DWgt LX&A 
1 lz®lXA 1 T i &<h*£fflvvt £>fri;b&^ 
U m2c7)^gp«l 2WtfVt LXiZAgizWllXW 
%b'£m^Xi>fr$.h%\ l \ 

[0 0 7 3] ^ia^2<7)^g|5ff5. 12m< 
ii-limtixRIifig?6. 1 3£l£lt£<oti. 

Lfc* i mmsm 9 at«B 2 <n&mm i 5 #wik 

iz , 1 fttf » 2 <Ofg*tgtftt 9,15 jW^V 
»±«Ji!Wll<«r9, ^tl^^^AMl. Wig 

[0074] W»U 12 

k^*^* <tt -mmi^mm^ e . 1 3 *twt & - 
2 common 1 s^ia^^oc: t 

[ 0 0 7 5 ] £;B . Titttffi 6.13 tttfjWfrfcHJfttt 
JBKfr « t> £>T J: < . ftffi l aBffcittf J: * . 
[ 0 0 7 6 ] 2 fc . *HJ|<0}gB 1 TW^iSi^i! 6 . 1 

3 (*$ i ovmmtt 5tm2 cow®.®® 1 2 a t 

tt!B#WftT& & <o-e*>iitr^ < i fc*t> & rt» l fiflJr 

[ 0 0 7 7 ] * £ , xmrnomm 1 t«s 1 *>*m*»» 

5 fcRttfcTOHWfc 6 1 ft 2 <7)#«g|5« 1 2 KWtfc^ 
mm 1 3tt*Jjt LfcBR X 3 KRtffc 

(4»=»»tfe«^. »30SttBmfcJ:')*fil:-f*IW!if 

mi . mmxm^mi & tztbx-z htum tffitKK 

[00 78] i1t. 0»^l 0«SS2«^)*M«BtBl 2 

cs»tfc^aasj» 1 3ftific«f3a»a; 1 6 taw-ato 

01. *S8g56&m 3*»3«)«*ga5»l 7T*fjkL 

[ 0 0 7 9 ] & . WSSiBttS? #£<-f ^KliO^K 
$1*5. l2Tffl*fi4£fc»::J: , /\ JHB*^OS6&& 

[0080] »10»ttWI*5ftl«S2tf>ft#« 



»1 2K««Lt»108S»ftih^->'7a^»30 

mum 5 rnrnt m item i assem* 9 #s i 

«y \*%M4Rtfm2W!v h'Uffi 1 1 (IK3iiljitf<7)£ 
[008 1 ] moSS»ffljfc/"**->7&tf£3<0^ 

HihA^-y 1 4 mmmm>wmm<wmff) 
mz&< Ltzfmx-h o . ztazi. vmmixm.&A, 

m 1 COS^SBW 9 & tf * 2 OS^SPW 1 5 14» 1 <V%i 
Wftih/^ - y 7 fttf » 3 cOBTJj)^ <^ - y l 4 <o+ 

«U SI 1 «8UMajbV-y7ftWII3«)8Bm 
ihA^-yi4J;05 , fe / \{i?f l »;L^<<^>). oSKj^it 

#>hz.tifiX'*b. 

[0082] ttzmmiz. gioA-, Fms4 tmwk 
mm 2 \z%®, txm2 <r>mm±w-v s tKwso 

mm. i x m i *v < >y h «s 4 *^ 2 ft 
&<7)zm\t&tziibcDi>cDX'h r ) . *2<osawfljt/^ 
- y 8 <mmt% 1 waMWfljh-' ^ - y 7 at/m 3 <os 

S? 1 OtMJtSWf 5 Z b lz£ *) . VN°-y Kfliffi 

ix hfA^mm^m^ixtzmm^x-mta^mi-bz 
bizx*). tir&$tem%b'iz£m®zMc\ <1- 

SCfcaf-C**. SI2cOM-.y h'ltffil HcoV^TiSIl 
[ 0 0 84 ] Wtt*ffi«*^K»»t)t^< 1 1 

-mi&Fwmtist&m 1 5 csnk uz 

mzfc< t h z b tfx-% htzth. mmsmmsL 1 1m 
w®mz£ om&tmLZttt ix bfc^mmom 
7-A"cmo.*4m-ti>zktz£ 0 . tmmm&biz 

khWmZ&ZV^^-fhZbifiX'Zh. S2W<7 
HVffil lC-JWtaiWt7 H«ffi4<0«^i:Pltt 

[ 0 0 8 5 j wftsmmTizmtcMmzm 1 

W,2<r>n-y HmflE4, 1 l<OJp^£fffig-f 6.Ii:KJ:9 

[0086] ^/c. »jt-fil»CffEL«rA<<?>Ji«6-f6 
Citci 1 )^. tfjLUfcOU. 3ltt«IB»3IH t >li]» 

s«i o<7)^PiS:-s(c-rs>*(c. tg-&ffi(cm?a^h' 
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[0087] a±iz^ttzx o iz*%m<rffim i c xti 

o«c ^<th~mm^mm6, i3£ 
*-r?>ftow5, i2m®L. mmzmsuzm 

&m6. 1 3£t}itt^-tfcJ;0, Sit^T'lift 
ftgftt 5,12 CDT-mtU 6.13 *<M*«J»f ft & £ 

w&ifiitfb-f. mm 5, 1 2#iwswi6i 

$tiM£5St^i[I]SSffigl Otf»WfcMMPUvhito 
C S PS«)aMt*®tJ&ittf «JfrC* It^o 

[0088] ( tmwm 2 > WT{c*^B«iiii<o» 

©2£fflwt. *JSKBWSI*5I1 . 1 7, 22. 2 3K 
OV >T 5 . H 2 «*»W<0SMft<0«!B 2 KB Ifh 

mx-hi. 

[oo89] E2 tz&wc , mm<mm 1 wii 1 -cke 

[ 0 0 9 0 ] frfc, a2{i***lS3««(=*l,fct><OT 
<7)XU&\ 

[0091] *iat<ojg®2 tmmmm 1 twfljw 

lSU ; m2C0#^g|5«O^«T'ft0. ■ewfftfc'OHTli 
ld!&*MB!IS l fc H«<0*f^* ft o fc . 

[0092] i-^bhmtmmmi iza^xit. w&m 
mm^ i i£ i Horn i m 2 <o»tta»rciax,rtf 
tustc&o t v ^ a*, mmcomm 2 v teR-Em 

tt^®jS*^^5i'l^(ciffl<7)#«g|5«T-H^. Wilts' 
«*£*rtte««KW:fc*>Tft4. 
[0093] ftKWKU:, EHEIEHR 2 0±CW*« 

m@2 . sttssm® 3 . n 1 coM-. y k«s4 . » 1 

WttUffiSBR^Sr 1 Btf«J*fir < i: t> 1 l!ffil£ftitt96 

£ tti m 3 <o»«w» 2 1 x-mAstcvmmm? t 

2 1 K»ifljr&»«K»JK LfclSSSMg 1 0 1 £ . ® 

ammm^tf? x -( vwrnz* & x o c lt& 

[ 0 0 9 4 ] Srfc, S30ftttgf5tt2 1 C»tfc^a« 

KtSttTftS. 

[0095] ^^J;3^ffi«(C-r4-fcfCctO. 2ffl<7) 



B^rtST^a^a^Lfci: LT 1 (I 

K^XolZt&ZktfX'Zl. 
[0096] JjLh*«HB^Ut<OJB!B2 CfcV^Ttt. R 
-cOE«S}g2 OJbfc 2i(7)5¥tt*ffi« : F$^t, 
^eh.O®1x*BmSE£?£J3'J* K 1 !c7)##§5#2 1 
HA, ^fi^ffiAl^btffc^KLfci^TftO, 

[0097] ( 9tttojgJB3 ) &T\z*%.w<onm<7>& 

mSZm^X. *^BJi0f|*II2 4~3 4. 36, 37 
COV vt KWt 5 . II 3 li^fH^Ctt^n 3 Cfctt 

nmxhh. 

[ 0 0 9 8 ] 0 3 £*5 . Hifitf0»® 1 <om 1 "Cilfffl 

[0099]^fc. H3J4flWt«WWC*Lfct«)T 
ftO. *fiWwJP» Ji H1S«ffl*ffiW:BHSS'*tfct) 

[oioo] *nssco®ss3 trnmcomm. 1 1 «offl»r 
€» *.(±. m i si 2 wtwawtfwetta^jh-r &i 

[oion t%bhm&mm 1 tcfc^t ti, wit* 
ffiSc*^ s-^< 1 1, i mmi^mm&z^-t &m 1 s. 

o t ^ h nm<mm 3 tcfe ^x im&9m%. 
mtt&m.Ltz®3Rv : m4m®.mxmfr. w&t 
x'm±?& x?iz itz i <r>x-hh . 

[0102] mftWfCJi, E««« 1 ±Cfi«l««ffi 3 
1 , RlfS5«S3 2,^1 CO^ y HmiS3 3 , JSttLfc 
m3c7)#«gSW3 4, aSKOSBttHLt^-^SS. fll 
2^ffiaJj®±A'^-y 3 6££ffcOJg!Bl fc|BI»CLt 

[0103] H1?§S« 1 0±(cm2«0A--y H«S4 1 , 
»«LfcW4«>tMK*tt4 2. ^3<7)BfLDI5aih^^->- 

4 3 zmt&wmm 1 1 Rate lt mts . 

[0104] CO J; 3 (cLTft^ti^ttSffl^Si 1 * 
£ttim&&*«»£tt£*ffi£-t!:, ftaSrHSU ESS 

-y xy<7 v#m\zt£h x a lx mh£b-£ . » 1 m p 

a<r)KjjX-WE.lX®&mm?MG#k @88«^ 
Hffijif^T-Cl 0 3 Pa^TMEL, -ec7)«^T'3 5 0 

•ct- 5 s i t izx <o , ^ i nmmmtt 3irv 



(11) 32 003-78389 (P2003-78389A) 



[oio5] m&$mstti&&+&ffltffirewts 

rtfl&WSK * 0»«B»«3 7,44 iffim»J»e>*&± 
tt*«»di<*6*». METTHit-f S i k (c J: 0 $tt 
SS*f3 7. 4 4«ft0tK^»t»£B5^L^Rl$fcfc 
StttSrfcftaiktf-e**. 
[0 10 6] I if, SEK^SE^ii^EJ^ffilt 
iX(ftgMS1i«3 7 . 4 4 &U£ftk'<DEE 
JiX'i> frtfrK^tf. m£TTHmti> Z k izj; *) iix 

tfxsit *<og»*a»tefc»ctt lcpa 

[0107] feLtK^U: J: 3G*^<OHJS«0^3 
fcjfltf, m&tf*2«0i«W&jb''«*->'3 5. 36 
£d;c. fcWttaffift** LfcSS 3 Stf IS4 <3*M* 
S*T3 4, 42-C'ffl*. SffiT-CSi-r-SifcCJ: 1 ), 
9,15 jWWUKK h & •rwgPF&tfm.T' & 
SfcftC. aERLfc*MttlSB3 4. 4 2Tfflffl£Htr.: 
k C «k 0 ®£f14#«ft £>ix* i k a> & . mmnBB 1 k 

ft* 6. 

[0108] (H*gftJg®4 ) OTK*f6WW5Bt<0» 

ffi^4T*froWtt«ffi^S^IW-C'$>*. 04 K 
*J^T . HMft^ffi l <r>® l L/c i> (0 k H-tf> t> 

&fc, 04(iffl^?:^iWi{c*L/ttfiOT'*O, 

[0109] *£JtO&!B4 tmmoBB 1 k ^ffijtt 

i a v •» 2 wftttaw . a±t * i^-c* o . * 

[Olio] ttbi&mniBmitts^xii. 5ltt* 
ffiiS^^ 1 (I£ 1 WW£< k 1, 1 BBfU5TCS8»*ff 

t * msmxw A,rmmz % -> x n * *». mmcomm 
[0111] afcwtuL ishmsrs 1 ±£»ft# 

^63 1. Klt2s«SS32, ^lW< 7 Kii3 3, $ 
10S«RBjh^-y3 5. »2<?!)Saft(ftib^-v3 
6frfc$:4*tt£ffl«*?«' 1 Htf5a«UfcSB3tf5»tt 
gift 5 2t11M,rtfSttSiii*aH t £ 2ffljagLTlStt. 
»lO^-yF18S3 3» ^3<?)^KS?«5 2«C^(fi]^* 
»Rt:»jSLfcl5l88SSl 0 tWiaiS*. fiS^PSL 



mmstmmwm-x'+fifz. 

[0112] tt±iz^ Uz± 0 £. *HSfi^^©4tcJ: 

fiara-MaE 5 1 ±c 2 mnw&m&mttm. 

ikCJ:"), 2«^tt^ii^W**i-FftJ5 | ]*<oa 

«»?)ff«aw5 2T«H*Hi<i*fcft N am« 
m&m&tttfm. ixmm k «t= . n 

Hfrfc**B«*>M XcTXSASrjgBrtSik^T'l 
*. 

[ 0 1 1 3 ] «£EFCW±f ftikCJ: ^fifO* 
« 3 7 s 4 4 iWUfrbnh*Ti\m$tkfflBMtCt * 

dk*><b, mmwmikitmt&t. mmztznn 
tf-miztthtK mmzzuznth^tiitmz, m 
«<n®&»mm : ?fi t J: r )m*£X'®z.mz&ti. s^l 
tzm.cQ>m<m&mmmmm£ mztrfx-zzt^ 

[0 1 1 4 3 

mwinw%ix\zMmh®ffimwLMmmz>M%< 

xnmtmm^&m^mmmx'h&tciibftEvi. 
ifib-r* vmmtmm^Mtiz> z t mwzmm* 
&£imtzzk&x'Z&kmz. 3»itsffijs*-fk[i] 
mmim^mm i\^>m<r>c s ps^tt^is^ 

1® 1 1 *^<7)HSfeco^ 1 iz&vm&m&mm. 
zmx-zx km®®® 

[03] *%w<?>mm<?>Bm3izmm&mm%mE. 

[041 *m&>nmnBB4izt3vm&m%mm. 
£®*±x hmm&mtmwmm 
[05 3 t&muzmm&mmmwmw® 

1 sm»« 

2 «5tttfm& 

3 Rstgs«® 

5 miomKastt 

6 ^Fii^aj 

7 mi<offlm±j*?-y 

8 »20SSa6BLh^-y 

9 isiosttsm 

10 [HlSSffi« 
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(54) [Title of the Invention] SURFACE ACOUSTIC WAVE DEVICE 
AND. MANUFACTURING METHOD THEREOF 
(57) [Abstract] 

[Problem(s)] A structure that a circuit board is larger 
than a surface acoustic wave element cannot be easily 
manufactured in small size, and since the surface acoustic 
wave element and the board are airtightly sealed with a 
continuous annular sealing member in such structure, an 
internal pressure increases upon sealing, extruding the 
sealing member outwardly. In result, the external 
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appearance gets worse and airtightness is decreased. 
[Solution] The surface acoustic wave element and the 
circuit board 10 are nearly in the same shape and provided 
with frame-shaped members 5 and 12 having discontinuous 
parts 6 and 13 formed on at least one place of the outer 
circumference thereof, and they are joined and sealed 
together at their opposite sides to obtain a surface 
acoustic wave device in small-sized CSP structure which 
reduces appearance defects and features superior 
airtightness . 
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[Claims] 

[Claim 1] A surface acoustic wave device, characterized by 
comprising : 

a surface acoustic element prepared by installing a 
ctenidium-like electrode, a reflector electrode and a first 
pad electrode on a piezo-electric substrate; and 

a circuit board, which mounts the surface acoustic 
element and comprises a second pad electrode installed at a 
place opposite to the first pad electrode of the surface 
acoustic element as the surface acoustic element and the 
circuit board are faced with each other; 

a first frame-shaped member having discontinuous parts, 
which is installed at least one place of the outer 
circumference of the ctenidium-like electrode, the 
reflector electrode and the first pad electrode on the 
piezo-electric substrate; and 

a second frame-shaped member having discontinuous 
parts, which is installed at least one place on the circuit 
board to be opposite to the first frame-shaped member, 

wherein, the first pad electrode and the second pad 
electrode, and the first frame-shape member and the second 
frame-shaped member are joined together and thus, 
electrically connected to each other, respectively, 
creating an oscillating space, and wherein, the 
discontinuous parts of the frame-shaped members are sealed. 
[Claim 2] The surface acoustic wave device of claim 1, 
characterized in that a part of the first pad electrode is 
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connected to the first frame-shaped member having 
discontinuous parts installed at least one place on the 
surface acoustic element. 

[Claim 3] The surface acoustic wave device of claim 2, 
characterized in that the first pad electrode connected to 
the first frame-shaped member having discontinuous parts 
installed at least one place on the surface acoustic 
element is connected to an earth terminal. 

[Claim 4] The surface acoustic wave device of claim 1, 
characterized in that a part of the second pad electrode is 
connected to the second frame-shaped member having 
discontinuous parts installed at least one place on the 
circuit board. 

[Claim 5] The surface acoustic wave device of claim 4, 
characterized in that the second pad electrode connected to 
the second frame-shaped member having discontinuous parts 
installed at least one place on the circuit board is 
connected to an earth terminal. 

[Claim 6] The surface acoustic wave device of claim 1, 
characterized in that the first and second frame-shaped 
members are metals. 

[Claim 7] The surface acoustic wave device of claim 6, 
characterized in that the first frame-shaped member is at 
least one of Al, Al alloy, and Ti. 

[Claim 8] The surface acoustic wave device of claim 6, 
characterized in that the second frame-shaped member is at 
least one of W and Ag. 
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[Claim 9] The surface acoustic wave device of claim 1, 
characterized in that a first connection member is formed 
on the first pad electrode and a second connection member 
is formed on the second pad electrode. 

[Claim 10] The surface acoustic wave device of claim 9, 
characterized in that the first and second connection 
members are metals. 

[Claim 11] The surface acoustic wave device of claim 10, 
characterized in that the metals are selected from the 
group consisting of at least Ni, Au, an Au-Sn alloy, Au-Sn 
based alloys, an Au-Pt alloy, Au-Pt based alloys, and a Pb- 
Sn solder. 

[Claim 12] The surface acoustic wave device of claim 1, 
characterized in that a first flow inhibition pattern for 
inhibiting a flow of the first frame-shaped member is 
formed between the first pad electrode of the surface 
acoustic element and the first frame-shaped member having 
discontinuous parts installed at least one place on the 
surface acoustic element. 

[Claim 13] The surface acoustic wave device of claim 12, 
characterized in that the first flow inhibition pattern is 
characterized in that connection parts on both ends are 
narrow while a space between the connection parts is wide. 
[Claim 14] The surface acoustic wave device of claim 1, 
characterized in that a second flow inhibition pattern for 
inhibiting a flow of the first connection member is formed 
between the ctenidium-like electrode and the first pad 
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electrode of the surface acoustic element. 

[Claim 15] The surface acoustic wave device of claim 14, 
characterized in that the second flow inhibition pattern is 
characterized in that connection parts on both ends are 
narrow while a space between the connection parts is wide. 

[Claim 16] The surface acoustic wave device of claim 1, 
characterized in that the first and the second pad 
electrode, and the first and the second frame-shaped member 
are connected with each other through hot pressing. 

[Claim 17] The surface acoustic wave device of claim 1, 
characterized in that one surface acoustic element is 
surrounded by one of the first frame-shaped members having 
discontinuous parts installed at least one place on the 
surface acoustic element, and the same are combined to form 
the device. 

[Claim 18] The surface acoustic wave device of claim 1, 
characterized in that the first and second frame-shaped 
members having discontinuous parts installed at least one 
place on the piezo-electric substrate and the circuit board 
are joined and sealed with a third connection member. 
[Claim 19] The surface acoustic wave device of claim 18, 
characterized in that the third connection member contains 
a metal. 

[Claim 20] The surface acoustic wave device of claim 19, 
characterized in that the metal is selected from a group 
consisting of an Au-Sn alloy, Au-Sn based alloys, an Au-Pt 
alloy, Au-Pt based alloys, and a Pb-Sn solder. 
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[Claim 21] The surface acoustic wave device of claim 1, 
characterized in that the circuit board is made from one of 
materials consisting of ceramic, glass and resin. 

[Claim 22] A manufacturing method of a surface acoustic 
wave device, the method characterized by comprising the 
steps of: 

forming a ctenidium-like electrode, a reflector 
electrode and a first pad electrode on a piezo-electric 
substrate; 

forming a first frame-shaped member having 
discontinuous parts at least one place on an outer 
circumference of the ctenidium-like electrode, the 
reflector electrode and the first pad electrode of the 
piezo-electric substrate ; 

forming an exterior electrode on a circuit board; 

forming a second pad electrode on the circuit board to 
be opposite to the first pad electrode; 

forming a second frame-shaped member having 
discontinuous part installed at least one place on the 
circuit board to be opposite to the first frame-shaped 
member; 

joining the first pad electrode and the second pad 
electrode, and the first frame-shaped member and the second 
frame-shaped member; 

joining and sealing the discontinuous part to a third 
connection member; and 

cutting to a piece of an individual. 
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[Claim 23] The manufacturing method of claim 22, 

characterized in that the first pad electrode and the 
second pad electrode, and the first frame-shaped member and 
the second frame-shaped member are joined with each other, 
respectively, through hot pressing. 

[Claim 24] A surface acoustic wave device, characterized 
by comprising: 

a surface acoustic element prepared by installing a 
ctenidium-like electrode, a reflector electrode and a first 
pad electrode on a piezo-electric substrate; and 

a circuit board, which mounts the surface acoustic 
element and comprises a second pad electrode installed at a 
place opposite to the first pad electrode of the surface 
acoustic element as the surface acoustic element and the 
circuit board are faced with each other, 

wherein, the first pad electrode and the second pad 
electrode are joined together and thus, electrically 
connected to each other, creating an oscillating space; 

wherein, a continuous third frame-shaped member is 
formed at the outer circumference of the ctenidium-like 
electrode, the reflector electrode and the first pad 
electrode on the piezo-electric substrate; 

wherein, a continuous fourth frame-shaped member is 
installed at one place on the circuit board to be opposite 
to the third frame-shaped member; and 

wherein, under reduced pressure, the first pad 
electrode and the second pad electrode, and the third 
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frame-shaped member and the fourth frame-shaped member are 
joined and sealed to each other, respectively. 
[Claim 25] The surface acoustic wave device of claim 24, 
characterized in that a part of the first pad electrode 
installed on the surface acoustic element is connected to 
the third frame-shaped member. 

[Claim 26] The surface acoustic wave device of claim 24, 
characterized in that, among the first pad electrodes 
installed on the surface acoustic element, the first pad 
electrode connected to the continuous third frame-shaped 
member is connected to an earth terminal. 

[Claim 27] The surface acoustic wave device of claim 24, 
characterized in that a part of the second pad electrode 
installed on the circuit board is connected to the fourth 
frame-shaped member. 

[Claim 28] The surface acoustic wave device of claim 24, 
characterized in that, among the second pad electrodes 
installed on the circuit board, the second pad electrode 
connected to the continuous fourth frame-shaped member is 
connected to an earth terminal. 

[Claim 29] The surface acoustic wave device of claim 24, 
characterized in that the first and second pad electrodes, 
and the third and fourth frame-shaped members are connected 
with each other through hot pressing. 

[Claim 30] The surface acoustic wave device of claim 24, 
characterized in that a first connection member is 
installed on the first pad electrode, and a second 
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connection member is installed on the second pad electrode, 
respectively. 

[Claim 31] The surface acoustic wave device of claim 30, 
characterized in that the first and second connection 
members are metals. 

[Claim 32] The surface acoustic wave device of claim 31, 
characterized in that the metals are selected from the 
group consisting of at least Ni, Au, an Au-Sn alloy, Au-Sn 
based alloys, an Au-Pt alloy, Au-Pt based alloys, and a Pb- 
Sn solder. 

[Claim 33] The surface acoustic wave device of claim 24, 
characterized in that a third flow inhibition pattern for 
inhibiting a flow of the third frame-shaped member is 
formed between the ctenidium-like electrode of the surface 
acoustic element and the continuous third frame-shaped 
member . 

[Claim 34] The surface acoustic wave device of claim 24, 
characterized in that a fourth flow inhibition pattern for 
inhibiting a flow of the first connection member is formed 
between the ctenidium-like electrode and the first pad 
electrode of the surface acoustic element. 

[Claim 35] The surface acoustic wave device of claim 24, 
characterized in that one surface acoustic element is 
surrounded by one of the third frame-shaped members, and 
the same are combined to form the device. 

[Claim 36] The surface acoustic wave device of claim 24, 
characterized in that a pressure for joining and sealing 



JP-A-2003-78389 



-li- 



the first pad electrode to the second pad electrode, and 
the third frame-shaped member to the fourth frame-shaped 
member under reduced pressure is lower than atmospheric 
pressure . 

[Claim 37] A manufacturing method of a surface acoustic 
wave device, the method characterized by comprising the 
steps of: 

forming a ctenidium-like electrode, a reflector 
electrode and a first pad electrode on a piezo-electric 
substrate; 

forming a continuous third frame-shaped member on an 
outer circumference of the ctenidium-like electrode, the 
reflector electrode and the first pad electrode of the 
piezo-electric substrate; 

forming an exterior electrode on a circuit board; 

forming a second pad electrode on the circuit board to 
be opposite to the first pad electrode; 

forming a continuous fourth frame-shaped member on a 
place of the circuit board to be opposite to the third 
frame-shaped member; 

joining and sealing, under reduced pressure, the first 
pad electrode to the second pad electrode and the third 
frame-shaped member to the fourth frame-shaped member, 
respectively; and 

cutting to a piece of an individual . 

[Detailed Description of the Invention] 
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[0001] 

[Technical Field of the Invention] 

The present invention relates to a surface acoustic 
wave device for use in information communication equipment 
and the like and manufacturing method thereof. 
[0002] 

[Description of the Prior Art] In recent years, portable 
cellular phones represented by portable phones show a 
tendency to be small-and-light-izing, and in order to 
realize this, components used in a surface acoustic wave 
device for example are requested to be small in size and 
mounted on the surface. 

[0003] To meet such request, a structure in which a 
surface acoustic element in a packet is mounted, wire 
bonded and sealed with a cover is known. In this structure, 
however, the surface acoustic element is built in the 
package and sealed thereto, its configuration becomes large 
and thus, it is not proper to be manufactured in small size. 

[0004] A method disclosed in JP 6-61778A is known as a 
means for solving the problem. FIG. 5 is a cross-sectional 
view showing the configuration of a conventional surface 
acoustic wave device. 

[0005] As shown in FIG. 5, the conventional surface 
acoustic wave device was made in small size by installing a 
bump 61 at a surface acoustic element 60, face down 
mounting the surface acoustic element on a package 62, and 
airtightly sealing a sealing member 63. 
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[0006] 

[Problem (s) to be Solved by the Invention] However, as 
shown in FIG . 5, in the structure that the bump 61 is 
installed on the surface acoustic element 60, facedown 
mounted on the package 62 and airtightly sealed with a 
sealing member 63, an internal pressure of the package 62 
upon sealing is increased and thus, the sealing member 63 
expands outwardly. In result, appearance defects are 
generated, and the structure cannot be made smaller because 
the package 62 becomes absolutely larger than the surface 
acoustic element 60. 

[0007] To solve the above-described conventional technical 
problem, therefore, an object of the present invention is 
to provide a surface acoustic wave device and manufacturing 
method thereof, in which appearance defects are removed by 
a sealing member and airtight sealing leads to a CSP (Chip 
Size Package) type surface acoustic wave device having a 
similar shape to a surface acoustic element. 

[0008] 

[Means for Solving the Problem(s) ] In order to attain the 
foregoing object, the present invention comprises the 
following constitution . 

[0009] A surface acoustic wave device described in claim 1 
of the invention is constituted by a surface acoustic 
element prepared by installing a ctenidium-like electrode, 
a reflector electrode and a first pad electrode on a piezo- 
electric substrate; and a circuit board, which mounts the 
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surface acoustic element and comprises a second pad 
electrode installed at a place opposite to the first pad 
electrode of the surface acoustic element as the surface 
acoustic element and the circuit board are faced with each 
other; a first frame-shaped member having discontinuous 
parts, which is installed at least one place of the outer 
circumference of the ctenidium-like electrode, the 
reflector electrode and the first pad electrode on the 
piezo-electric substrate; and a second frame-shaped member 
having discontinuous parts, which is installed at least one 
place on the circuit board to be opposite to the first 
frame-shaped member, in which, the first pad electrode and 
the second pad electrode, and the first frame-shape member 
and the second frame-shaped member are joined together and 
thus, electrically connected to each other, respectively, 
creating an oscillating space, and the discontinuous parts 
of the frame-shaped members are sealed. Therefore, in a 
small CSP type structure that the surface acoustic element 
has almost the same size with the circuit board, the 
internal pressure during sealing is not increased because 
the discontinuous parts of the frame-shaped members are 
open, and appearance defects can be reduced because the 
frame-shaped members do not expand outwardly. Moreover, 
since the surface acoustic element is surrounded by the 
frame-shaped members, an influence from outside, for 
example, intrusion of radio-frequency electronic noise, can 
be cut off, and a surface acoustic wave device featuring 
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excellent airtightness can be obtained. 

[0010] In the surface acoustic wave device described in 
claim 2 of the invention, a part of the first pad electrode 
is connected to the first frame-shaped member having 
discontinuous parts installed at least one place on the 
surface acoustic element. In this manner, the internal 
pressure during sealing is not increased because the 
discontinuous parts of the frame-shaped members are open, 
and appearance defects can be reduced because the frame- 
shaped members do not expand outwardly. Therefore, now 
that it is possible to increase the area of a part 
connected to the pad electrode, although the piezo-electric 
substrate may generate potential by the pyroelectric effect, 
the electrode connected with a large area shares the 
potential and makes it difficult to cause any damages by 
electrostatic discharge . 

[0011] In the surface acoustic wave device described in 
claim 3 of the invention, the first pad electrode connected 
to the first frame-shaped member having discontinuous parts 
installed at least one place on the surface acoustic 
element is connected to an earth terminal. In this manner, 
the area of a part connected to the earth terminal is 
increased. Thus, even though the piezo-electric substrate 
may generate potential by the pyroelectric effect, the 
potential is shared with a common earth of large area so 
that any damages by electrostatic discharge are not easily 
caused. 
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[0012] In the surface acoustic wave device described in 
claim 4 of the invention, a part of the second pad 
electrode is connected to the second frame-shaped member 
having discontinuous parts installed at least one place on 
the circuit board. In this manner, the area of a part 
connected to the earth terminal is increased. Thus, even 
though the piezo-electric substrate may generate potential 
by the pyroelectric effect, the potential is shared with a 
common earth of large area so that any damages by 
electrostatic discharge are not easily caused. 

[0013] In the surface acoustic wave device described in 
claim 5 of the invention, the second pad electrode 
connected to the second frame-shaped member having 
discontinuous parts installed at least one place on the 
circuit board is connected to an earth terminal. In this 
manner, the area of a part connected to the earth terminal 
is increased. Thus, even though the piezo-electric 

substrate may generate potential by the pyroelectric effect, 
the potential is shared with a common earth of large area 
so that any damages by electrostatic discharge are not 
easily caused. 

[0014] In the surface acoustic wave device described in 
claim 6 of the invention, the first and second frame-shaped 
members are metals. Therefore, the frame-shaped members 
can be easily joined and sealed by heating. 

[0015] In the surface acoustic wave device described in 
claim 7 of the invention, the first frame-shaped member is 
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at least one of Al, Al alloy, and Ti. Therefore, the 
f rame-shaped members can be manufactured simultaneously 
with the same process used in that of the ctenidium-like 
electrode and the reflector electrode on the surface 
acoustic element. 

[0016] In the surface acoustic wave device described in 
claim 8 of the invention, the second frame-shaped member is 
at least one of W and Ag. Therefore, the second frame- 
shaped member can be manufactured simultaneously with the 
circuit board. 

[0017] In the surface acoustic wave device described in 
claim 9 of the invention, a first connection member is 
formed on the first pad electrode and a second connection 
member is formed on the second pad electrode. Therefore, 
the first and the second pad electrode can be joined with 
each other easily and securely. 

[0018] In the surface acoustic wave device described in 
claim 10 of the invention, the first and second connection 
members are metals. Therefore, the connection members can 
be easily joined and sealed by heating. 

[0019] In the surface acoustic wave device described in 
claim 11 of the invention, the metals are selected from the 
group consisting of at least Ni, Au, an Au-Sn alloy, Au-Sn 
based alloys, an Au-Pt alloy, Au-Pt based alloys, and a Pb- 
Sn solder. Therefore, the connection members can be easily 
joined and sealed by heating the metals, whereby a surface 
acoustic wave device featuring superior weatherability such 
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as moisture resistance can be obtained. 

[0020] In the surface acoustic, wave device described in 
claim 12 of the invention, a first flow inhibition pattern 
for inhibiting a flow of the first frame-shaped member is 
formed between the first pad electrode of the surface 
acoustic element and the first frame-shaped member having 
discontinuous parts installed at least one place on the 
surface acoustic element. Therefore, even if the first 
frame-shaped member may be melted upon the joining process 
and flows, it can be stopped by the first flow inhibition 
pattern even before reaching the first pad electrode. 
Hence, the first frame-shaped member exists in the 
periphery of the surface acoustic element, and the junction 
and sealingness between the surface acoustic wave device 
and the circuit board can be improved. 

[0021] In the surface acoustic wave device described in 
claim 13 of the invention, the first flow inhibition 
pattern is characterized in that connection parts on both 
ends are narrow while a space between the connection parts 
is wide. Therefore, when the first frame-shaped member 
flows into the first flow inhibition pattern, because it 
flows from a narrow part to a wide part, the flow spreads 
around and can be inhibited at the narrow part. In result, 
the first flow inhibition pattern can inhibit the flow of 
the first frame-shaped member towards the surface acoustic 
element, and change in the properties of the surface 
acoustic element can be suppressed. 
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[0022] In the surface acoustic wave device described in 
claim 14 of the invention, a second flow inhibition pattern 
for inhibiting a flow of the first connection member is 
formed between the ctenidium-like electrode and the first 
pad electrode of the surface acoustic element. Therefore, 
even if the first connection member may be melted upon the 
joining process and flows, it can be stopped by the first 
flow inhibition pattern even before reaching the ctenidium- 
like electrode, thereby short or deterioration in 
properties can be removed. 

[0023] In the surface acoustic wave device described in 
claim 15 of the invention, the second flow inhibition 
pattern is characterized in that connection parts on both 
ends are narrow while a space between the connection parts 
is wide. Therefore, when the first frame-shaped member 
flows into the second flow inhibition pattern, because it 
flows from a narrow part to a wide part, the flow spreads 
around and can be inhibited at the narrow part. In result, 
the second flow inhibition pattern can inhibit the flow of 
the first frame-shaped member towards the surface acoustic 
element, and change in the properties of the surface 
acoustic element can be suppressed. 

[ 0024 ] In the surface acoustic wave device described in 
claim 16 of the invention, the first and the second pad 
electrode, and the first and the second frame-shaped member 
are connected with each other through hot pressing. In 
this manner, the electrodes and the frame-shaped members 
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are easily and surely joined. Moreover, since the 
intermetallic junction is very stable, the surface acoustic 
wave device exhibits excellent durability and 
weatherability . 

[0025] In the surface acoustic wave device described in 
claim 17 of the invention, one surface acoustic element is 
surrounded by one of the first frame-shaped members having 
discontinuous parts installed at least one place on the 
surface acoustic element, and the same are combined to form 
the device. In this manner, individual surface acoustic 
elements are surely surrounded by the frame-shaped members, 
consequently enhancing the sealing property. And, by 
employing metallic frame-shaped members, intrusion of 
electromagnetic waves or noises from the surrounding 
environment is shut off and properties can be stabilized. 

[0026] In the surface acoustic wave device described in 
claim 18 of the invention, the first and second frame- 
shaped members having discontinuous parts installed at 
least one place on the piezo-electric substrate and the 
circuit board are joined and sealed with a third connection 
member. In this manner, discontinuous parts of the second 
frame-shaped member are connected to an exterior terminal, 
an earth terminal for example, and thus, the status of the 
earth can be stabilized. As such, properties can be 
stabilized and at the same time the sealing property can be 
enhanced by connecting and sealing the discontinuous part 
of the second frame-shaped member to the third connection 



JP-A-2003-78389 



- 21 - 



member, which leads to the improvement of weatherability 
and durability of the device. 

[0027] In the surface acoustic wave device described in 
claim 19 of the invention, the third connection member 
contains a metal. This makes it possible to electrically 
connect and seal the discontinuous parts of the second 
frame-shaped member to the third connection member, thereby 
improving weatherability and durability of the device. 
[0028] In the surface acoustic wave device described in 
claim 20 of the invention, the metal is selected from a 
group consisting of an Au-Sn alloy, Au-Sn based alloys, an 
Au-Pt alloy, Au-Pt based alloys, and a Pb-Sn solder. 
Therefore, the third connection member and the 
discontinuous parts of the second frame-shaped member are 
easily joined and sealed by heating the metals or 
electroconductive glue containing the metals, and this in 
turn makes it possible to obtain a surface acoustic wave 
device exhibiting superior weatherability including 
moisture resistance . 

[0029] In the surface acoustic wave device described in 
claim 21 of the invention, the circuit board is made from 
one of materials consisting of ceramic, glass and resin. 
Therefore, the surface acoustic wave device can react to 
any kind of board materials. 

[0030] A manufacturing method of a surface acoustic wave 
device described in claim 22 of the invention includes the 
steps of: forming a ctenidium-like electrode, a reflector 
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electrode and a first pad electrode on a piezo-electric 
substrate; forming a first frame-shaped member having 
discontinuous parts at least one place on an outer 
circumference of the ctenidium-like electrode, the 
reflector electrode and the first pad electrode of the 
piezo-electric substrate; forming an exterior electrode on 
a circuit board; forming a second pad electrode on the 
circuit board to be opposite to the first pad electrode; 
forming . a second frame-shaped member having discontinuous 
part installed at least one place on the circuit board to 
be opposite to the first frame-shaped member; joining the 
first pad electrode and the second pad electrode, and the 
first frame-shaped member and the second frame-shaped 
member; joining and sealing the discontinuous part to a 
third connection member; and cutting to a piece of an 
individual. Therefore, in a small CSP type structure that 
the surface acoustic element has almost the same size with 
the circuit board, the internal pressure during sealing is 
not increased because the discontinuous parts of the frame- 
shaped members are open. Moreover, because the frame- 
shaped members do not expand outwardly, they are surely 
sealed and appearance defects can be reduced. 
[0031] In the manufacturing method described in claim 23 
of the invention, the first pad electrode and the second 
pad electrode, and the first frame-shaped member and the 
second frame-shaped member are joined with each other, 
respectively, through hot pressing. In this manner, 
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intermetallic junction becomes more stable and a surface 
acoustic wave device thusly manufactured exhibit superior 
durability and weatherability . 

[0032] A surface acoustic wave device described in claim 
24 of the invention includes: a surface acoustic element 
prepared by installing a ctenidium-like electrode, a 
reflector electrode and a first pad electrode on a piezo- 
electric substrate; and a circuit board, which mounts the 
surface acoustic element and comprises a second pad 
electrode installed at a place opposite to the first pad 
electrode of the surface acoustic element as the surface 
acoustic element and the circuit board are faced with each 
other, in which the first pad electrode and the second pad 
electrode are joined together and thus, electrically 
connected to each other, creating an oscillating space; a 
continuous third frame-shaped member is formed at the outer 
circumference of the ctenidium-like electrode, the 
reflector electrode and the first pad electrode on the 
piezo-electric substrate; a continuous fourth frame-shaped 
member is installed at one place on the circuit board to be 
opposite to the third frame-shaped member; and under 
reduced pressure, the first pad electrode and the second 
pad electrode, and the third frame-shaped member and the 
fourth frame-shaped member are joined and sealed to each 
other, respectively. Therefore, in a small CSP type 
structure that the surface acoustic element has almost the 
same size with the circuit board, the internal pressure 
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during sealing under reduced pressure is not increased. 
Moreover, because the frame-shaped members do not expand 
outwardly, they are surely sealed and appearance defects 
can be reduced. 

[0033] In the surface acoustic wave device described in 
claim 25 of the invention, a part of the first pad 
electrode installed on the surface acoustic element is 
connected to the third frame-shaped member. As the first 
pad electrode is electrically connected, such as, earthed, 
to the third frame-shaped member, an electrically stable 
earth is obtained, thereby stabilizing properties of the 
device . 

[0034] In the surface acoustic wave device described in 
claim 26 of the invention, among the first pad electrodes 
installed on the surface acoustic element, the first pad 
electrode connected to the continuous third frame-shaped 
member is connected to an earth terminal. In this way, the 
earth region is broadened. As a result, an electrically 
stable earth is obtained and properties of the device are 
stabilized . 

[0035] In the surface acoustic wave device described in 
claim 27 of the invention, a part of the second pad 
electrode installed on the circuit board is connected to 
the fourth frame-shaped member. As the second pad electrode 
is electrically connected, such as, earthed, to the fourth 
frame-shaped member, an electrically stable earth is 
obtained, thereby stabilizing properties of the device. 
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[0036] In the surface acoustic wave device described in 
claim 28 of the invention, among the second pad electrodes 
installed on the circuit board, the second pad electrode 
connected to the continuous fourth frame-shaped member is 
connected to an earth terminal. In this way, the earth 
region is broadened. As a result, an electrically stable 
earth is obtained and properties of the device are 
stabilized. 

[0037] In the surface acoustic wave device described in 
claim 29 of the invention, of claim 24, the first and 
second pad electrodes, and the third and fourth frame- 
shaped members are connected with each other through hot 
pressing. In this manner, intermetallic junction becomes 
more stable and a surface acoustic wave device thusly 
manufactured exhibit superior durability and weatherability . 

[0038] In the surface acoustic wave device described in 
claim 30 of the invention, a first connection member is 
installed on the first pad electrode, and a second 
connection member is installed on the second pad electrode, 
respectively. Therefore, the first and the second pad 
electrode can be joined with each other easily and securely. 

[0039] In the surface acoustic wave device described in 
claim 31 of the invention, the first and second connection 
members are metals. Therefore, the connection members can 
be easily joined and sealed by heating. 

[0040] In the surface acoustic wave device described in 
claim 31, the metals are selected from the group consisting 
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of at least Ni, Au, an Au-Sn alloy, Au-Sn based alloys, an 
Au-Pt alloy, Au-Pt based alloys, and a Pb-Sn solder. 
Therefore, the connection members can be easily joined and 
sealed by heating the metals, whereby a surface acoustic 
wave device featuring superior weatherability such as 
moisture resistance can be obtained. 

[0041] In the surface acoustic wave device described in 
claim 33 of the invention, a third flow inhibition pattern 
for inhibiting a flow of the third frame-shaped member is 
formed between the ctenidium-like electrode of the surface 
acoustic element and the continuous third frame-shaped 
member. Therefore, even if the third frame-shaped member 
may be melted upon the joining process and flows, it can be 
stopped by the third flow inhibition pattern even before 
reaching the ctenidium-like electrode, thereby short or 
deterioration in properties can be removed. 

[0042] In the surface acoustic wave device described in 
claim 34, a fourth flow inhibition pattern for inhibiting a 
flow of the first connection member is formed between the 
ctenidium-like electrode and the first pad electrode of the 
surface acoustic element. Therefore, even if the first 
connection member may be melted upon the joining process 
and flows, it can be stopped by the fourth flow inhibition 
pattern even before reaching the ctenidium-like electrode, 
thereby short or deterioration in properties can be removed. 
[0043] In the surface acoustic wave device described in 
claim 35 of the invention, one surface acoustic element is 
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surrounded by one of the third frame-shaped members, and 
the same are combined to form the device. In this manner, 
individual surface acoustic elements are surely surrounded 
by the frame-shaped members, consequently enhancing the 
sealing property. And, by employing metallic frame-shaped 
members, intrusion of electromagnetic waves or noises from 
the surrounding environment is shut off and properties can 
be stabilized. 

[0044] In the surface acoustic wave device described in 
claim 36 of the invention, a pressure for joining and 
sealing the first pad electrode to the second pad electrode, 
and the third frame-shaped member to the fourth frame- 
shaped member under reduced pressure is lower than 
atmospheric pressure. Since the sealing is done at a 
pressure lower than atmospheric pressure, the internal 
pressure does not increase above the atmospheric pressure 
and the frame-shaped members do not expand outwardly. This 
reduces appearance defects and ensures the sealing effect. 

[0045] A manufacturing method of a surface acoustic wave 
device described in claim 37 of the invention includes the 
steps of: forming a ctenidium-like electrode, a reflector 
electrode and a first pad electrode on a piezo-electric 
substrate; forming a continuous third frame-shaped member 
on an outer circumference of the ctenidium-like electrode, 
the reflector electrode and the first pad electrode of the 
piezo-electric substrate; forming an exterior electrode on 
a circuit board; forming a second pad electrode on the 
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circuit board to be opposite to the first pad electrode; 
forming a continuous fourth frame-shaped member on a place 
of the circuit board to be opposite to the third frame- 
shaped member; joining and sealing, under reduced pressure, 
the first pad electrode to the second pad electrode and the 
third frame-shaped member to the fourth frame-shaped member, 
respectively; and cutting to a piece of an individual. 
Accordingly, in a small CSP type structure that the surface 
acoustic element has almost the same size with the circuit 
board, the internal pressure during sealing under reduced 
pressure is not increased. Moreover, because the frame- 
shaped members do not expand outwardly, they are surely 
sealed and appearance defects can be reduced. 
[0046] 

[Embodiment of the Invention] (Embodiment 1) The 

following now explains claims 1-16 and 18 - 23, using the 
embodiment 1 of the present invention. 

[0047] FIG. 1 is a perspective view of the surface 
acoustic wave device before assembling according to the 
embodiment 1 of the invention. 

[0048] In FIG. 1, reference numeral 1 denotes a piezo- 
electric substrate, 2 a ctenidium-like electrode, 3 a 
reflector electrode, 4 a first pad electrode installed on 
the piezo-electric substrate 1, 5 a first frame-shaped 
member installed on the piezo-electric substrate 1, 6 
discontinuous parts formed on the first frame-shaped member 
5, 7 a first flow inhibition pattern, 8 a second flow 
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inhibition pattern, 9 a first connection member, 10 a 
circuit board, 11 a second pad electrode, 12 a second 
frame-shaped member, 13 discontinuous parts formed on the 
second frame-shaped member 12, 14 a third flow inhibition 
pattern installed on the circuit board 10, 15 a second 
connection member installed on the second pad electrode 11, 
16 a slitting section formed on the circuit board 10, 17 a 
third connection member for sealing discontinuous parts 6 
and 13, 18 an exterior electrode installed on the circuit 
board and 19 an oscillating space formed on the circuit 
board 10. 

[0049] In addition, FIG. 1 is a schematic view of the 
embodiment 1 and it does not necessary show a relative 
relation of the respective thicknesses or sizes. 

[0050] In the invention, the frame-shaped members 5 and 12 
having discontinuous parts 6 and 13 are formed on at least 
one place of the outer circumference of the piezo-electric 
substrate 1 or the outer circumference of the circuit board 
10 facing the piezo-electric substrate 1. By sealing the 
discontinuous parts 6 and 13 after joining the frame-shaped 
members, the discontinuous parts 6 and 13 of the frame- 
shaped members 5 and 12 are open upon sealing. Thus, the 
internal pressure does not increase and the frame-shaped 
members 5 and 12 do not expand outwardly. Consequently, 
appearance defects are reduced and a small-sized CSP type 
surface acoustic wave device where the surface acoustic 
element and the circuit board 10 have almost the same 
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configuration can be obtained. 

[0051] The manufacturing method will now be explained in 
detail below. 

[0052] A metal film, such as, Al film, of a predetermined 
thickness was deposited on a wafer type piezo-electric 
substrate 1 containing LiTa0 3 by sputtering, and a resists 
was then coated onto the metal film. Through the 

photolithography method, the metal film was exposed, 
developed and etched to form a ctenidium-like electrode 2, 
a reflector electrode 3, a first pad electrode 4, a frame- 
shaped member 5 surrounding these and having discontinuous 
parts 6 formed on at least one place on the circumference 
thereof, a first flow inhibition pattern 7 and a second 
flow inhibition pattern 8. 

[0053] In addition, a first connection member 9 made of an 
Au-Pt-Cu alloy is deposited on the first pad electrode 4, 
the frame-shaped member 5 having discontinuous parts 6 
formed on at least one place, the first flow inhibition 
pattern 7 and the second flow inhibition pattern 8 by 
sputtering, and then the first pad electrode 4, the frame- 
shaped member 5 having discontinuous parts 6 formed on at 
least one place, the first flow inhibition pattern 7 and 
the second flow inhibition pattern 8 are formed to obtain a 
surface acoustic element assembly. 

[0054] Moreover, examples of metals forming lower portions 
of the ctenidium-like electrode 2, the reflector electrode 
3 and the first pad electrode 4 on the piezo-electric 



JP-A-2003-78389 



- 31 - 



substrate 1 include Al, an Al alloy and Al based alloys in 
a single layer form or more than two layers in combination. 
[0055] The reason for using a metal for the first 
connection member is because it is easily melted and 
connected by heating. Desired examples of the metal 
include an Au-Pt-Cu alloy, an Au-Sn alloy, Au-Sn based 
alloys, an Au-Pt alloy, Au-Pt based alloys, a Pb-Sn solder 
and mixtures thereof in a single layer form or more than 
two layers in combination. 

[0056] Meanwhile, a ceramic composition containing Bao- 
Al 2 0 3 -Si0 2 ceramic composition and BaO-Si0 2 -PbO glass 
composition was sheet formed using a doctor blading process 
for example. The sheet was then cut in a predetermined 
shape, and a predetermined position of the sheet was 
punched to make a through hole. An electroconductive paste 
containing Ag was coated onto a predetermined part of the 
sheet and the through hole by printing, and a predetermined 
number of sheets were layered and pressed. A slitting 
section 16 was formed at a predetermined position, and the 
sheets were fired at 900°C and cut in a predetermined size. 
In this manner, a wiring circuit board 10 formed of the 
second pad electrode 11, the second frame-shaped member 12 
having discontinuous parts 13 formed on at least one place, 
the third flow inhibition pattern 14, an internal wiring 
(not shown) connected to the second pad electrode 11 and 
further an exterior electrode 18, and an exterior electrode 
18 is obtained. 
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[0057] Next, a metal film made of Ni, Au, Pb-Sn and the 
like is layered sequentially by plating for example on the 
second pad electrode 11, the second frame-shaped member 12 
having discontinuous parts 13 formed on at least one place, 
and the third flow inhibition pattern 14 to form a second 
connection member 15. In this manner, a circuit board 
assembly formed of the second pad electrode 11, the second 
frame-shaped member 12 having discontinuous parts formed on 
at least one place, and the third flow inhibition pattern 
14 . 

[0058] In addition, as for the composition of the circuit 
board 10, Al 2 0 3 besides Ba0-Al 2 O 3 -SiO 2 of LTCC (Low 
Temperature Cofired Ceramic) may be fired at a high 
temperature about 1600°C. 

[0059] In case of using a high temperature cofired ceramic 
composition, such as A1 2 0 3 , a metal like W can be used for 
forming wiring. At this time, it is necessary to select an 
adequate metal composition according to the firing 
temperature . 

[0060] Moreover, the reason for using a metal for the 
second connection member 15 was because it is easily melted 
and connected by heating. Examples of such metal include 
Ni, Au, a Pb*Sn based alloy, an Au-Sn alloy, Au-Sn based 
alloys, an Au-Pt alloy, and Au-Pt based alloys in a single 
layer form or more than two layers in combination. 
[0061] The circuit board 10 may be fired after being cut. 
[0062] Also, besides ceramic, glass, resin, etc., can be 
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used as a material for the circuit board 10. 

[0063] The surface acoustic element assembly and the 
circuit board assembly thusly obtained were faced with each 
other, and positions of the first pad electrode 4 and the 
first frame-shaped member 5 installed on the surface 
acoustic element assembly, the second pad electrode 11 and 
the second frame-shaped member 12 installed on the circuit 
board assembly, and discontinuous parts 6 and 13 installed 
on the circuit board assembly were adjusted. Then, the 
surface acoustic element assembly was inverted onto the 
circuit board assembly and overlapped thereon in a face 
down status. About lMPa pressure was applied thereto to 
make a gap between the surface acoustic element assembly 
and the circuit board assembly set within a predetermined 
range. They were hardened by heating for 5 minutes at 
350°C. The first pad electrode 4 were joined with its 
opposite second pad electrode 11 and the first frame-shaped 
member 5 were joined with the second frame-shaped member 12, 
respectively, by melting the first connection member 9 and 
the second connection member 15, and at the same time an 
oscillating space 19 was formed, consequently uniting the 
surface acoustic element assembly and the circuit board 
assembly together. 

[0064] In this manner, the surface acoustic element 
assembly can be formed in a wafer state. 

[0065] Later, the assembly was cut in a predetermined size 
using a dicing equipment for example, and a third 
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connection member 17 made of an electroconductive glue, 
e.g., a Pb • Sn ball, was applied to the slitting section 
16 on the circuit board 10 to bond the discontinuous parts 
6 of the first frame-shaped member 5 and the discontinuous 
pats 13 of the second frame-shaped member 12 and at the 
same time to seal the surface acoustic device. In this way, 
a CSP type surface acoustic device where the surface 
acoustic element is almost identical with the circuit board 
10 in size and configuration is obtained. 

[0066] Moreover, the third connection member 17 may be cut 
after forming the surface acoustic element assembly and the 
circuit board assembly on the slitting section 16 installed 
on the circuit board 10 before cutting the wafer state 
surface acoustic element assembly, and sealing 
simultaneously with connecting the discontinuous parts 6 of 
the first frame-shaped member 5 and the discontinuous parts 
13 of the second frame-shaped member 12. 

[0067] Although in the embodiment 1 the surface acoustic 
element assembly in a wafer state was united with the 
circuit board assembly, it is also possible to cut one of 
the surface acoustic element assembly or the circuit board 
assembly in advance and then unite them together. If 
necessary, both the surface acoustic element assembly and 
the circuit board assembly can be cut in advance and then 
united together. The uniting step is determined depending 
on how much the circuit board assembly is bent. If the 
circuit board assembly bends slightly, it can be united in 
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a large-sized wafer state. However, if the circuit board 
assembly bends greatly, the gaps between the surface 
acoustic element assembly and the circuit board assembly 
become non-uniform. This causes a change in connectability 
and sealingness, making it difficult to unite the 
assemblies in a wafer state. 

[0068] If this is the case, the bending degree can be 
absorbed by cutting and unifying the surface acoustic 
element assembly and/or the circuit board assembly. If the 
area being united bends less than 2|im, the assemblies can 
be united together without being cut off. 

[0069] When the surface acoustic element assembly or the 
circuit board assembly is cut first before being united, 
mass productivity is damaged. Thus, in which state the 
uniting process should be proceeded is eventually 
determined in consideration of the bending degree and mass 
productivity of the circuit board assembly. 

[0070] In addition, sealing the discontinuous parts 6 and 
13 to the third connection member 17 may be accomplished by 
sputtering, deposition, printing or coating. As for a 
material of the third connection member 17, an Au-Sn alloy, 
Au-Sn based alloys, an Au-Pt alloy, Au-Pt based alloys or 
other electroconductive glues can be used. 

[0071] Since the first pad electrode 4 is directly joined 
with the second pad electrode 11 through the first 
connection member 9 and the second connection member 15, a 
bump is not required. Thus, additional material cost or 
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the process for forming the bump on the pad is not required 
and thus, overall manufacturing cost can be reduced. 
[0072] In addition, as for the material of the first 
frame-shaped member 5, an Al alloy or Ti may be used in 
replacement of Al . Also, as for the material of the second 
frame-shaped member 12, W may be used in replacement of Ag. 
[0073] The first and second frame-shaped members 5 and 12 
have discontinuous parts 6 and 13 formed on at least one 
place thereof because if the surface acoustic element 
assembly and the circuit board assembly are in airtight 
state from the beginning before being sealed together, the 
heating process required for sealing heats the surface 
acoustic wave device and increases the internal pressure 
thereof. Then, the first connection member 9 and the 
second connection member 15 being molten are extruded 
outwardly and hardened in their expanded state. This 
consequently causes appearance defects and especially an 
area where the first and second connection members 9 and 15 
lack, the sealing state is deteriorated. In some cases, 
sealing itself cannot be done and the weatherability 
including moisture resistance of the device may be 
deteriorated. 

[0074] However, forming discontinuous parts 6 and 13 the 
first and second frame-shaped members 5 and 12 at least one 
place in advance, the surface acoustic element assembly and 
the circuit board assembly become open at first when they 
are brought on opposite sides to be sealed. Thus, the 
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internal pressure of the surface acoustic wave device does 
not increase and the first and second connection members 9 
and 15 being molten state do not expand outwardly. In this 
manner, appearance defects are removed and at the same time 
the sealing state is satisfactory. As a result, a surface 
acoustic wave device exhibiting superior weatherability can 
be manufactured. 

[0075] As long as the discontinuous parts 6 and 13 are 
open during sealing, they can be formed at one place at the 
most . 

[0076] Although in the embodiment 1 the discontinuous 
parts 6 and 13 are formed at least one place on the first 
frame-shaped member 5 and the second frame-shaped member 12, 
respectively, they can be formed only one of them as long 
as they are surely opened during sealing. 

[0077] In addition, although in the embodiment 1 the 
discontinuous parts 6 of the first frame-shaped member 5 
are sealed to the discontinuous parts 13 of the second 
frame-shaped member 12 at corresponding positions, they may 
be formed at other positions also. In such case, however, 
the number of spots to be sealed with the third connection 
member increases and the number of manufacturing processes 
increases. Thus, it is recommended to form the 

discontinuous parts at corresponding positions to each 
other . 

[0078] Moreover, even though a primary reason for forming 
the slitting section 16 near to the discontinuous parts 13 
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of the second frame-shaped member 12 installed on the 
circuit board 10 is to prevent the third connection member 
17 from expanding from the circuit board 10 when the 
discontinuous parts 6 and 13 are sealed to the third 
connection member 17 , the slitting section 16 is not 
absolutely required. 

[0079] In addition, since the surface acoustic element is 
surrounded by the metal frame-shaped members 5 and 12, a 
shielding effect for shielding intrusion of electromagnetic 
waves or noises from the surrounding environment is 
maximized and especially, properties of the device can be 
stabilized. 

[0080] Also, the reason for forming the first flow 
inhibition pattern 7 and the third flow inhibition pattern 
14 in connection with the first frame-shaped member 5 and 
the second frame-shaped member 12 is to inhibit the molten, 
first connection member 9 on the first frame-shaped member 
5 used for sealing the surface acoustic element assembly to 
its opposite circuit board assembly from flowing towards 
the first pad electrode 4 and the second pad electrode 11. 
[0081] The first flow inhibition pattern 7 and the third 
flow inhibition pattern 14 have a configuration that the 
connection sections on both ends are narrow and the gap 
therebetween is broad. Because of this, the first 

connection member 9 and the second connection member 15 in 
molten state are diffused around the first flow inhibition 
pattern 7 and the third flow inhibition pattern 14 first, 
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and gathered together again to flow later. Therefore, the 
flow resistance at an extrusion place is great and is 
increased even more than the first flow inhibition pattern 
7 and the third flow inhibition pattern 14, whereby the 
flow can be inhibited successfully. 

[0082] In like manner, the reason for installing the 
second flow inhibition pattern 8 in connection with the 
first pad electrode 4 and the ctenidium-like electrode 2 is 
to suppress or inhibit the first connection member 9 
applied onto the first pad electrode 4 from flowing toward 
the ctenidium-like electrode 2 from the first pad electrode 
4 when it is molten. Similar to the first flow inhibition 
pattern 7 and the third flow inhibition pattern 14, the 
configuration (or shape) of the second flow inhibition 
pattern 8 has narrow connection sections on both ends and a 
broad gap therebetween . 

[0083] Further, the area of the connection part to the pad 
electrode can be increased by connecting a part of the 
first pad electrode 4 to the first frame-shaped member 5 
having discontinuous parts formed at least one place on the 
surface acoustic element. For instance, even when the 
piezo-electric substrate 1 may generate potential by the 
pyroelectric effect, the potential is shared with the 
electrode connected to the broad area. This in turn makes 
it difficult to cause damages due to the electrostatic 
discharge for example. This is equally applied to the 
second pad electrode 11 and the first pad electrode 4. 
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[0084] It is also possible to increase the area of the 
connection part to the earth terminal by connecting the 
first pad electrode 4, it being connected to the first 
frame-shaped member 5 having discontinuous parts formed at 
least one place on the surface acoustic element, to the 
earth terminal of the surface acoustic wave device. For 
instance, even when the piezo-electric substrate 1 may 
generate potential by the pyroelectric effect, the 
potential is shared with the common earth of the broad area. 
This in turn makes it difficult to cause damages due to the 
electrostatic discharge for example. This is equally 
applied to the second pad electrode 11 and the first pad 
electrode 4. 

[0085] In addition, the oscillating space 19 on the 
surface acoustic element was formed by adjusting the 
thicknesses of the first and second frame-shaped member 5 
and 12, and the first and second pad electrodes 4 and 11. 
[0086] Moreover, the reason for sealing by pressing and 
heating, the gaps between the surface acoustic element and 
the circuit board 10 can be uniformly maintained. Thus, no 
bubbles are created on the junctional surface and 
deterioration in sealing property can be avoided. 
[0087] As explained so far, according to the embodiment 1 
of the present invention, the frame-shaped members 5 and 12 
having discontinuous parts 6 and 13 are formed at least one 
place on the outer circumference of the piezo-.electric 
substrate 1 and on the outer circumference of the circuit 
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board 10, joined and sealed together. Upon sealing, since 
the discontinuous parts 6 and 13 of the frame-shaped 
members 5 and 12 are opened, the internal pressure does not 
increase and the frame-shaped members 5 and 12 do not 
expand outwardly. Therefore, appearance defects can be 
reduced and it becomes possible to manufacture a small- 
sized CSP type surface acoustic wave device in which the 
surface acoustic element has almost the same configuration 
with the circuit board 10. 

[0088] (Embodiment 2) The following now explains claims 1, 
17, 22 and 23 of the invention using embodiment 2. FIG. 2 
is a perspective view of a surface acoustic element before 
assembled to a surface acoustic wave device, according to 
embodiment 2 of the present invention. 

[0089] In FIG. 2, the same components as those of the 
embodiment 1 or like components are designated by the same 
reference numerals, and therefore the explanation of those 
components will be omitted hereafter. 

[0090] FIG. 2 is a schematic view and does not necessary 
show a relative relation between thicknesses and sizes. 

[0091] The embodiment 2 is operated identically with the 
embodiment 1, except that the number of surface acoustic 
elements and the configurations of the first and second 
frame-shaped members surrounding the surface acoustic 
elements are set differently. 

[0092] That is, in the embodiment 1, one surface acoustic 
element was surrounded by the first and second frame-shaped 
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members, one from each. However, in the embodiment 2, two 
surface acoustic elements were formed on the same piezo- 
electric substrate and each of the surface acoustic element 
was surrounded by a discrete frame-shaped member and these 
were combined later. 

[0093] In detail, two sets of surface acoustic elements 
surrounded by the third frame-shaped member 21 having 
discontinuous parts 6 formed at least one place thereon are 
installed nearby on the same piezo-electric substrate 20, 
the surface acoustic element being formed of the ctenidium- 
like electrode 2, the reflector electrode 3, the first pad 
electrode 4, the first flow inhibition pattern 7 and the 
second flow inhibition pattern 8. Then, a circuit board 10 
facing the first pad electrode 4 and the third frame-shaped 
member 21 is joined and sealed to the surface acoustic 
element in a face down state. 

[0094] Also, the discontinuous parts 6 installed on the 
third frame-shaped member 21 are installed at other 
portions except for the potions close to those two sets of 
surface acoustic elements. 

[0095] In this constitution, since those two sets of 
surface acoustic elements are surrounded by a discrete 
metal, frame-shaped member, respectively, the respective 
surface acoustic elements are independently sealed and 
intrusion of electromagnetic waves or noises from the 
surrounding environment can be shielded. Therefore, it 
becomes possible to improve durability of the respective 
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surface acoustic element and at the same time to isolate 
the influence of an internal problem of the surface 
acoustic element itself from others. 

[0096] In the embodiment 2, two surface acoustic elements 
were formed on the same piezo-electric substrate 20, and 
each of the surface acoustic elements being surrounded by a 
discrete frame-shaped member 21 is combined later. 
Compared with the embodiment 1, the embodiment 2 improves 
the respective surface acoustic elements durability and can 
be advantageously used for obtaining a small-sized surface 
acoustic wave device having stable properties. 
[0097] (Embodiment 3) The following now explains claims 24 
- 34, 36 and 37 of the present invention using embodiment 3. 
FIG. 3 is a perspective view of a surface acoustic element 
before assembled to a surface acoustic wave device, 
according to embodiment 3 of the present invention. 
[0098] In FIG. 3, the same components as those of the 
embodiment 1 or like components are designated by the same 
reference numerals, and therefore the explanation of those 
components will be omitted hereafter. 

[0099] FIG. 3 is a schematic view and does not necessary 
show a relative relation between thicknesses and sizes. 
[0100] The embodiment 3 is operated identically with the 
embodiment 1, except for the configurations of the first 
and second frame-shaped members and their sealing methods. 
[0101] That is, in the embodiment 1, the surface acoustic 
element was surrounded by the first and second frame-shaped 
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members having discontinuous parts formed at least one 
place and the sealing process was carried out under 
atmospheric pressure. On the other hand, in the embodiment 
3, the surface acoustic element was surrounded by the 
continuous third and fourth frame-shaped members and the 
sealing process was carried out under reduced pressure. 
[0102] In detail, a ctenidium-like electrode 31, a 

reflector electrode 32, a first pad electrode 33, a 
continuous, third frame-shaped member 34, a first flow 
inhibition pattern 35, and a second flow inhibition pattern 
36 were formed on a piezo-electric substrate 1 using the 
same method with the embodiment 1 . 

[0103] Similarly, a second pad electrode 41, a continuous, 
fourth frame-shaped member 42, and a third flow inhibition 
pattern 43 were formed on a circuit board 10 using the same 
method with the embodiment 1 . 

[0104] The surface acoustic element assembly and the 
circuit board assembly thusly obtained were faced with each 
other, and positions thereof were adjusted. Then, the 
surface acoustic element assembly was inverted onto the 
circuit board assembly and overlapped thereon in a face 
down status. About IMPa pressure was applied thereto to 
make a gap between the surface acoustic element assembly 
and the circuit board assembly set within a predetermined 
range, and they were placed in an airtight container. 
Using a vacuum pump, pressure was lowered to 10 3 Pa, and the 
assemblies were heated for 5 minutes at 350°C. The surface 
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acoustic element assembly and the circuit board assembly on 
the opposite side were sealed with the molten, first and 
second connection members 37 and 44. Later, the pressure 
was increased back to the atmospheric pressure and using a 
dicing equipment the sealed body was cut in predetermined 
size to obtain individual surface acoustic wave devices. 

[0105] As the surface acoustic element is surrounded by 
the continuous frame-shaped member, the sealing property is 
enhanced. If the sealing process is carried as it is, 
however, the internal pressure increases and the connection 
members 37 and 44 expand outwardly, only deteriorating the 
sealing property. This problem was solved by carrying out 
the sealing operation under reduced pressure, wherein the 
connection members 37 and 4 4 do not expand outwardly and at 
the same time the sealing property is improved. 

[0106] Here, the reduced pressure can be any pressure 
lower than atmospheric pressure as long as the connection 
members 37 and 44 do not expand outwardly. Unfortunately 
however, gas is generated when the heating process is done 
under reduced pressure. Therefore, to avoid its influence, 
the pressure should be lowered to 10 4 Pa. 

[0107] As described so far, according to the embodiment 3 
of the present invention, the surface acoustic element 
provided with the first and second flow inhibition patterns 
35 and 36 are surrounded by the continuous, third and 
fourth frame-shaped members 34 and 42 and sealed under 
reduced pressure. As a result, the connection members 9 
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and 15 do not expand outwardly and appearance defects can 
be reduced. Also, being surrounded by the continuous 
frame-shaped members 34 and 42, the sealing property of the 
element can be improved. Although a process like reducing 
the pressure is necessary in addition to other processes, 
compared with the embodiment 1, the sealing property is 
enhanced and the weatherability such as moisture resistance 
of the device can be improved substantially. 

[0108] (Embodiment 4) The following now explains claim 35 
of the present invention using embodiment 3. FIG. 4 is a 
perspective view of a surface acoustic element before 
assembled to a surface acoustic wave device, according to 
embodiment 4 of the present invention. In FIG. 4, the same 
components as those of the embodiment 1 or like components 
are designated by the same reference numerals, and 
therefore the explanation of those components will be 
omitted hereafter. FIG. 4 is a schematic view and does not 
necessary show a relative relation between thicknesses and 
sizes. 

[0109] The embodiment 4 is operated identically with the 
embodiment 1, except that the number of surface acoustic 
elements and the configurations of the first and second 
frame-shaped members surrounding the surface acoustic 
elements are set differently. 

[0110] That is, in case of the embodiment 1, one surface 
acoustic element was surrounded by frame-shaped members 
having discontinuous parts formed at least one place. In 
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contrast, in the embodiment 4, two surface acoustic 
elements are formed on the same piezo-electric substrate, 
and each of the surface acoustic element is surrounded by a 
discrete, continuous frame-shaped member. Then, these 
elements are combined and sealed later under reduced 
pressure . 

[0111] In detail, two sets of surface acoustic elements 
surrounded by the continuous, third frame-shaped member 52 
are installed nearby on the same piezo-electric substrate 
20, the surface acoustic element being formed of the 
ctenidium-like electrode 31, the reflector electrode 32, 
the first pad electrode 33, the first flow inhibition 
pattern 35 and the second flow inhibition pattern 36. Then, 
a circuit board 10 facing the first pad electrode 33 and 
the third frame-shaped member 52 is joined and sealed to 
the surface acoustic element in a face down state. Under 
reduced pressure, the sealing process was carried out the 
sealed body was then cut to obtain individual surface 
acoustic devices. The processes after sealing are same as 
those in the embodiment 3 . 

[0112] As explained so far, according to the embodiment 4, 
those two surface acoustic elements are formed on the same 
piezo-electric substrate 51 and each of the surface 
acoustic element is surrounded by a discrete, continuous 
frame-shaped member 52 and combined and sealed together 
under reduced pressure. This enables the respective 

surface acoustic elements to be independently sealed and 
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intrusion of electromagnetic waves or noises can be 
shielded from the surrounding environment. 

[0113] In addition, since the sealing process is carried 
out under reduced pressure, the connection members 37 and 
44 do not expand outwardly, thereby reducing appearance 
defects. Unlike the embodiment 1, although the process 
for reducing the pressure is required additionally, the 
sealing property is improved, the respective surface 
acoustic elements exhibits superior durability, and a 
small-sized surface acoustic wave device with stable 
properties can be obtained. 
[0114] 

[Effect of the Invention] As explained so far, according 
to the present invention, the frame-shaped members having 
discontinuous parts are formed at least one place of the 
outer circumference of the piezo-electric substrate and the 
circuit board opposite thereto, and joined together by 
sealing the discontinuous parts. Since the discontinuous 
parts of the frame-shaped members at this point are open, 
the internal pressure does not increase and the frame- 
shaped members do not expand outwardly. Thus, appearance 
defects can be reduced and a small-sized CSP type surface 
acoustic wave device in which the surface acoustic element 
has almost the same shape with the circuit board can be 
manufactured . 

[Brief Description of the Drawings] 
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[FIG. 1] 

FIG. 1 is a 
wave device before 
of the invention. 
[FIG. 2] 

FIG. 2 is a 
wave device before 
of the invention. 
[FIG. 3] 

FIG. 3 is a 
wave device before 
of the invention. 
[FIG. 4] 

FIG. 4 is a 
wave device before 
of the invention. 
[FIG. 5] 

FIG. 5 is a 
surface acoustic w 



perspective view of 
assembling according 

perspective view of 
assembling according 

perspective view of 
assembling according 

perspective view of 
assembling according 

cross- sectional view 
ave device. 



a surface acoustic 
to the embodiment 1 

a surface acoustic 
to the embodiment 2 

a surface acoustic 
to the embodiment 3 

a surface acoustic 
to the embodiment 4 

of a conventional 



[Description of Reference Numerals] 

1: piezo-electric substrate 

2: ctenidium-like electrode 

3: reflector electrode 

4: first pad electrode 

5: first frame-shaped member 

6: discontinuous parts 



r' 
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7: first flow inhibition pattern 

8: second flow inhibition pattern 

9: first connection member 

10: circuit board 

11: second pad electrode 

12: second frame-shaped member 

13: discontinuous parts 

14: third flow inhibition pattern 

15: second connection member 

16: slitting section 

17: third connection member 

18: exterior electrode 

19: oscillating space 

20: piezo-electric substrate 

21: third frame-shaped member 

31: ctenidium-like electrode 

32: reflector electrode 

33: third pad electrode 

34: third frame-shaped member 

35: first flow inhibition pattern 

36: second flow inhibition pattern 

37: first connection member 

41: fourth pad electrode 

42: fourth frame-shaped member 

43: third flow inhibition pattern 

44: second connection member 

45 : exterior electrode 
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46: oscillating space 
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FIG. 1 

1: piezo-electric substrate 

2: ctenidium-like electrode 

3 : reflector electrode 

4: first pad electrode 

5: first frame-shaped member 

6, 13: discontinuous parts 

7: first flow inhibition pattern 

8: second flow inhibition pattern 

9: first connection member 

10: circuit board 

11: second pad electrode 

12: second frame-shaped member 

14: third flow inhibition pattern 

15: second connection member 

16: slitting section 

17: third connection member 

18: exterior electrode 

19: oscillating space 



